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THE MISSAUKEE PRESERVE AND RIFLE 
RIVER FORTS 

W B HINSDALE 

Widely distributed throughout the country arc evidences 
that man has busied himself, at times, by enclosing open spaces 
with banka of earth Some of the mclosures bear evidence of 
considerable age They may be as old as the oldest mounds 
Mounds are situated maide some of them Others were built 
since the Discovery and are matters of historic record Many 
of these earthworks ate imposing in proportions, havmg banks 
from twenty to thirty feet high The largest inclosure in the 
United States is that called Foit Ancient, in Warren County, 
Ohio The distance around the crest of the irregular walls of 
Fort Ancient is nearly three miles The space enclosed aggre- 
gates about one hundred acres The height from bottom of 
the moat to crest is over twenty-five feet in many places 

The Indians of Michigan never imdcrtook any such stupen- 
dous enterprise as Fort Ancient There were, howevoi , many in- 
olosures of striking appearance and outline in this state In- 
closures are usually referred to as forts, on the supposition 
that they could have been built for no other purpose than that 
of defense There were at least two distinct patterns of forts 
One type had curved walls, forming elliptical or curved spaces 
The other type had nearly straight lines and sharp angles out- 
hmng irregular polygons One might say that the two types 
are so different as to belong to quite different cultural con- 
ceptions 

A lATgo number of our forts, hke the garden bods, have been 
plowed down or mutilated beyond recognition In an arche- 
olog;tca! siurvey of the state the remaming works of this character 
should receive first attention They should be accurately 
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located, measured, pictured, plotted and charted We can give 
an approximately accurate description of one or two groups 
of the forts as they are today 


MI8SAUKFE PRFSKRVE 

In the summer of 1923 an interested and enterprising gentle- 
man gave the University of Miclugan a tract of one hun- 
dred and twenty acres, situated in Aetna Township, Missaukee 
County, Section 14, in which two well-prc sc rvod mclosures are 
to be found A few rough m erasure me nts have been made of 
them Number 1 is nearly circular, IGl feet in diameter In 
some places the wall is 7 feet high from the Ixittom of the cir- 
cumscribing ditch or moat upon the outside The banks are 
well preserved and are nowh< re lower than two or three feet 
above the inside level, though, of course, badly weathered and 
washed The age of NunilK*r 1 can be inferred from the de- 
sciiption of Niirrd>er 2, for they all appear to have been made 
about the same time Fort Number 2 upon this tract is situated 
about thirty rods from Number I It is larger and is elbpiical 
in shape The long diameter is 180 feet, the short diameter is 
136 feet The earthwork is of the same character m the two 
mclosures The moat around this second fort is, in places, four 
feet deep The height of the walls of the two forts is about 
the same There ls a gateway upon the north side of each 
Number 1 has also a gateway opiening towards the northeast 
The second gateway of Number 2 opens towards the southwest 
The two openings or gateways of each are four or five feet wide 
There is a pine stump standing upon the crest of the wall upon 
the east side which is 47 inches in diameter inside the bark 
The number of annular rings per inch is ten or twelve Tliere 
are stumps nearly as large as this standing inside the mclosure* 
It has been fifty years, probably, since the trees were cut 
From tins it is fairly safe to estimate that at least two 
hundred and fifty years have elapsed since the forts were 
abandoned How long it had been abandoned before this par- 
ticular tree began to grow is, of course, purely conjectural 
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The same is true of the duratioa of the fort’s occupation and 
the time of its construction 

The fact that the surface within the inclosures was strewn 
with hundreds of pottery fragments leads to the conjecture 
that it was occupied for a considerable time Many small 
sherds may be picked up there now, though it would appear 
that all relics which might give important clues have been taken 
away Bhpes, whole pottery vessels, and other interesting 
artifacts are reported to have been found in or near the forts 
A small mound near by also yielded a skeleton and artifacts 

These interesting inclosures arc now, almost too late, rescued 
by purchase from further spoliation, to be available for scien- 
tific scrutiny when opportunity occurs It remains to make 
careful surveys of them and to determine, if possible, whether 
the banks were ever palisaded, as were some similar structures 
elsewhere located The molds of decayed posts may be found 
as evidence that they were defenses against enemies with their 
walls heightened by a sort of post-fence upon top If the 
evidence in favor of fortification does not become reasonably 
convincing after careful investigation, other guc^sses as to the 
purpose to which they may have been put will be mentioned m 
speaking of the forts upon Rifle River in Ogemaw County 
There is much smiilarity l)ctween the two groups of inclosures 

There is no stream or body of water within several miles of 
this mclosurc except a smcdl rivulet a hundred rods away Near 
Fort Number 2 there is a spring which, when the forest was 
standing, must have been perennial It was tnckling into a 
pool about thirty feet across in early summer, by late summer 
the pool was dried up There are other small springs upon the 
tract 

The two forts are not upon an eminence, but from a quarter 
to a half mile away there is a range of low, gravelly hills skirting 
the area upon all sides It will be recalled that the entire 
country, parts of which wo are describing, is of glacial drift 
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THE RIFLE RIVER FORTS 

Directly east from the Missaukee Preserve, across Ros- 
common County, lies Ogemaw County Through the center of 
Ogemaw County flows Rifle River, a tributary of Saginaw Bay 
As one crosses Roscommon County he hears of mounds, forts, 
graves, relics, etc , all of which come withm the scope of the 
state archeological survey, when made At the crossing of one of 
the main roads, ten miles east of West Branch and the Rifle 
River, IS the hamlet of Selkirk in the township of Churchill 
Churchill is in the same tier of townships as Aetna, In Missau- 
kee County, forty miles away 

Within a mile and a half of Selkirk are four inclosures, two 
north, or up the river, the other two down the river This 
location IS northwest from the north shore of Saginaw Bay 
It IS about fifteen miles from the southeast corner of Ogemaw 
County to the northwest shore of the bay Iosco County lies 
between Ogemaw and the shore of Lake Huron Churchill 
IS the sixth township west of the Huron shore 

In the Twelth Report of the Bureau of Ethnology, 1890“1891, 
an account is given by Cyrus Thomas of the Rifle River FortSy 
Michigan In Smithsonian Report, 1884, is an article by Mr 
M L Leach entitled, Ancient Forts in Ogernaw County ^ Michigan 
In a leaflet by Mr Harlan I Smith reference is made to the 
“works ” Since the publications referred to, no references to the 
Ogemaw “forts,” excepting those borrowed from the older records, 
have come to the attention of the writer, although for twenty- 
five years lookout has been kept for more recent information 

The staff of the University Museum has for some tune 
contemplated a visit to the Ogemaw district, being m doubt 
whether the inclosures had not met the usual fate of the greater 
number of the state's immovable antiquities On July 28, 
1923, a party visited the Rifle River Valley for the purpose of 
obtainmg first-hand information, with the ultimate object m 
view of having thorough investigations made, hopmg thereby 
that some of the secrets of the situation may be cleared up and, 
proportionately, conjectures reduced to lower terms 
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The ranRe of counties of which Ogemaw is one is a typical 
chopped over*' and “burnt over” district of north central 
Michigan The Rifle River is a beautiful dear-water stream of 
rapid descent over a cobble-stone bottom Originally it abounded 
in trout and such other fish as thrive in cool, clear eddies and 
occasional deep places The dense forest was mostly pine, of 
excellent quality The land surface is undulating with gravelly 
or sandy soil and glacial boulders are plentiful There are many 
fine lakes found within the county, but none are nearer than 
SIX or seven miles 

Swamps are not laige or common in the vicinity For the 
most part the river bank is firm, with an occasional marshy 
strip Many springs may he seen tnckling from the margins 
of the low banks Considerable of the land has lapsed to the 
state on account of delinquent taxes as it is of very poor quality, 
a great part of it is unenclosed and not worth the fencing 
Occasionally, a productive farm is to be observed and a great 
many unproductive ones are occupied by nigged farmers, many 
of whom were at one time “lumber-jacks 

Reference is made in the report of Mr Thomas to “five en- 
closures commonly known as * Indian Forts,* three on the east 
side and two on the west side of the river ** We were unable to 
locate more than four and believe the report to be in error in 
this regard, although at a distance of fifteen miles west of south- 
west is an authenticatG<l crescent whose exact location is in the 
center of the boundary between Sections 33 and 34, West 
Branch Township It is presumably the Hauptmann work de- 
scribed in the old record It is not upon a stream of any size 
Its distance from a small branch of Mansfield Creek is, perhaps, 
fifty rods 

Inclosure Number 1 is well described in the diagram in 
Mr Thomas* report He states that at the time of his exam- 
ination the area was heavily timbered with hemlock At present 
the ground is nearly bare excepting numerous pine stumps 
upon the walls and withm the enclosed space The work itself 
appears to be m about the same condition as it was when his 
survey was made Intelligent residents of the neighborhood say 
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It IS somewhat reduced by weathering and by cow-paths Fortu- 
nately, the slashing in which this and the three other inclosures 
are located has never been damaged by cultivation There is 
the appearance upon the southwest segment of the work of the 
wall being double, since the steep bluff upon that side drops 
from the top of the trench quite abruptly for a few feet 

The pathways leading from the openings of nearly all the 
inclosures arc quite narrow and consist of the original earth 
that was not disturbed in digging the trenches Originally, they 
would, perhaps, [lermit two piersons, walking side by side, to 
pass along them In one or two places the gateways are as much 
as twelve feet in width, as Thomas has indicated in regard to 
Numl>er 1 Wo v^ero not able to verify the reports as to the 
numl^cr of openings in the inclosures Inclosurc Number 2 
might have had five, but we were led to think there were only 
four places for entrance Time and cows’ feet have wrought 
changes Number 2 is the largest of the group, being approxi- 
mately 300 feet east and west by 280 feet north and south 
The walls and moat are, for the most pait, distinctly traceable 
For long reaches the wall is seven or eight feet slant height 
from the top to the bottom of the moat The trenches end 
abruptly at the gateways I^cach, in describing Number 3, indi- 
cates eight openings, one for each cardinal and one for each 
intermediate p<jint of the compass This we were unable to 
verify, either as to point of numbers or orientation At present 
but four openings are clearly apparent, one or two of them quite 
wide Probably, upon the river side of the inclosure, lumber- 
men, seeking an approach to the river, have graded down for 
a space of thirty feet The surface inside js rough and uneven 
with hummocks three to six feet in height Some filling m and 
tearing down may have been done elsewhere, but such alter- 
ations can be detected and restorations can be made with a 
little skillful attention Upon the whole, the wonder is that all 
the works arc so well preserved 

Inclosure Number 4 is horseshoe-shaped, not a completed 
mclosure It is situated upon the west side of the river and is 
more like three sides of a rectangle, with an open side of 206 
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feet facing a narrow swamp lying between it and the stream 
It has a narrow opening in the southwest comer and also one 
very near to the northeast corner From the east end of the 
south wall to the middle of the first opening is 128 feet, from 
there to the second opening, 110 feet From the second open- 
ing to the end of the north wall is 162 feet, making 400 feet 
of earth construction in all 

Inquiry along the Rifle River brought nothing but negative 
answers as to whether arrows, Ijamraer-stones, celts, axes, 
copper or pottery had ever l)ccn unearthed In almost every 
locality of the state many residents have a few specimens they 
have gathered in the fields We were unable to find any speci- 
mens about Selkirk or to secure information about those who 
had them The in closures of Missaukee County were strewn 
with pottery fragments The surface within and without the 
Ogemaw works'’ did not disclose a single specimen, although 
more searching and continued observation may bring some to 
light No graves or mounds have l>een leportod and much 
of the land has sometime been worked over to some extent 
After several hours' search we found in two of the mclosurcs, 
an inch or two below the surface, a few pieces of pottery and 
could, no doubt, have found more, but they are far from 
common 

The works we have been describing are very much like those 
of western New York and southern Canada, which are attributed 
to the Iroquois, and it is well known that those Indians made 
frequent forays into this section, but the specimens of pottery 
we have obtained are pronounced by competent ceramists to be 
Algonquian Evidences of pit holes, fire-rings, wigwam sites, 
were not found, excepting one small pit upon the inner side of 
bank Number 2 This pit, after considerable search, revealed 
nothing in the way of evidence as to the purpose for which it 
was made It will bo recalled that near the Missaukee works 
pita are abundant A number of skeletons have also been ex- 
humed m that neighborhood No finds of this description have 
been reported from the Rifle River district This lack of finds 
may be accepted as evidence, though not very convincing, that 
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the places were not occupied for any greaii length of time 
There must have been bunals, and artifacts will probably yet 
be discovered Because of the appearance of the stumpage the 
Missaukee group and the Rifle River group must have been 
vacated at about the same time 

INCL08URE8 IN OTHER PARTS OF THE STATE 

The forts of the north-central part of the state are not, by 
any means, the only ones, but they happen to be the best pre- 
served In Climax Township, Kalamazoo County, was a per- 
fect, elliptical inclosuro, with major and minor axes of 330 and 
210 feet respectively The walls wort three feet high and 
the surrounding ditch ten or twelve feet wide 

Mr Charles Lanman, in The Red Book of Mtchtganj 1871, 
says **Thc so-called ^forts' are but seldom met with and are 
fairly uniformly of small dimensions, the principle ones being 
in the southeast, along the shores of the Detroit, Huron, and 
Raisin rivers, and occasionally upon Lake Erie, between the 
Detroit and Maumee rivers Upon what evidence he makes 
this statement is not known, but there is no apparent reason for 
doubtmg what he says about the southeastern part of the state, 
although the visible proof is lacking If the reports, many of 
them vague, are to be given much credence, the entire state was 
pretty well “fortified 

Evidently taking Mr Bela Hubbard as his authority, al- 
though he does not say so, Lanman reports further “In the 
county of Wayne, on the north bank of the Detroit River, is a 
fort of the circular or elliptical kind, with an embankment two 
or three feet in height and compassing, perhaps, one acre On 
the east side, as one approaches the fort, there arc two parallel 
embankments of earth, withm a few feet of each other, nsmg 
four or five feet, and crossing the swamp m a direct line toward 
the fort 

EARTHWORKS OF IRHEGUEAR OUTLINE 

Works of irregular outbne once existed m different parts of 
the state John T Blois, Gazetteer of The State of Michtgant 
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whom everybody seems to quote as an authority, and from whom 
Lanman seems to have taken, word for word, his account of the 
Spnngwells works, says “In Bruce Township, m Macomb 
County, on the north fork of the Clinton, arc several with 
ditch on the outside and including from two to ten acres, with 
entrances which evidently wore gateways and a mound on the 
msido opposite each entrance '' He says, further, that near the 
mouth of the Clinton River there were ancient works, represent- 
ing a fortress, similar to those m Ohio and Indiana Blois 
speaks of similar banks of earth near the village of Marshall, 
Calhoun (^ounty, and of others in Kalamazoo C'ounty In the 
third volume, Michigan Htsiortcal Collecltons, Mr R B Post 
describes groups of mounds and inclosures upon Rabbit River, 
Allegan County The inclosures were, some of them, very 
close together and none as much as 200 feet across Many of 
them were quite remote from water and did not show many 
evidences of having been occupied In the same vicinity 
were mounds surrounded by circles Many of the numerous 
mounds of that county had been explored with road-scrapers 
and horses Such is the method of the relic hunter 

One should refer to the report of Mr George H Cannon 
upon pre-histonc forts in Macomb County, Michigan Pioneer 
and Historical CollectionSj Vol XXXVHI, for a detailed survey 
of forts in Bruce and Armada townships One encloses an 
acre, another between one and two acres, and the largest one 
three acres and a half These works were built in straight 
lines, making at some corners obtuse angles, at others acute 
The smallest mclosurc had three openings, the others four 
There is a record of a peculiar construction upon the north 
bank of the Raism River, in the northeast part of the village of 
Tecumseh, described by Mr John J Adam, Michigan Pioneer 
ColledtonSj Vol II (page 363) “It was laid out m the form of 
a square and a circle, with an opening from the one to the 
other where they joined — the trails all leading to and from the 
circle, and both parts having an embankment of about four feet 
m height, and having m the center of the cucular part a pit 
five or BIX feet deep When the white settlers first came here 
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there were some eedar posts in the outer embankment, and there 
were evidences of the place being quite often used for meetings 
or gatherings of some kmd This description would apply 

very well to some of the works in Ross County, Ohio, and to 
others found elsewhere m that state 

Embankments, circles, squares, breastworks, and other forms 
of earth construction, not described as mounds, are reported also 
from Antrim, Branch, Huron, Kalkaska, Keweenaw, Osceola, 
Saginaw, St Joseph, Sanilac, Tuscola and Wexford counties, 
but probably not half of them are lecorded 

CONJECTURES 

Many of the forts aic so small they could not have served 
as permanent places of abode for many people Villages may 
have been located within the larger ones, but more likely they 
were refuges for the people of the outl>ing districts in time of 
danger, as suggested by Bushnell, in Native Villages and Village 
Sites East of the M issi<isfj)pt If the mclosures were forts, 
which signifies warfare, there must have been two hostile groups 
m the territory at the same time Whether they were the work 
of the mvacUrs or the invaded, or both, gives opportunity for 
more theorizing 

There are those who think the inclosurcs have some cere- 
monial significance If the mclosures were fortifications, why 
would they have so many openings? Primitive people were 
intensely religious and influenced by shamamstic magic, and 
to perform rites and ceremonies paraphernaha, including such 
as would shield performances from public gaze, was necessary 
Temporary and fragile lodges were used for performances To 
make seclusion more secure and permanent screens of earth 
might have been ^constructed, forming a kind of cabinet 

The places mentioned should all be measured accurately and 
sketched with mstruments of precision in the hands of com- 
petent surveyors It (Aten happens that a closed space appears 
to the casual observer as being of a pretty definite shape when, 
m reality, the conception is quite wrong in details The “step- 
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pmg-off/' ten-foot pole, and tape-line methods supplemented by 
guesswork are not very accurate when irregular lines and angles 
are involved 

UwiVEasmr of Michioan 




AN UNUSUAL TREPHINED SKULL 
FROM MICHIGAN 

W B HINSDALE 

Yfars ago a very important mound discovery was made in 
what was called the (Iroat Mound of tlu Rouge River, near 
Detroit The incident is narrated by Mr Henr> (lillman in a 
Smithsonian report for 1875 A riumhe r of human skulls take n 
from the mound Ind Ixen artihciilly jxiforated dlie apertures 
vailed from less than h df an inch to noarlv in inch across 
The holes wert round with somewhat flaring edges, some giving 
( vidence of ha\mg been bond with a stone point or a flint 
“drill Similar specimens were found elsewhere in the eastern 
part of th< stab, in the Lake Iluion drainage area Ihia 
culture trait (skull-tn phining) centend in places far remoti 
from Michigan, m M( xico and Peru It had its most remote 
occurrence m Michigan, \cry few such finds being noted in the 
Great Lakes distiiets 

Mr Gillman si itc s that the peiforations in the skulls he 
mentions were made after death There is a specimcm in the 
University of Michigan Museum, however, of real trephining 
(Platt 1) The skull is from the Devil River Mound and has a 
very s\mmetrical hole m the top of the hkiill-cap, bored while 
the person was still living The edges of the opening show 
unmistakable evidenee of a wdl-advanced healing process, which 
could have* gone on only during life 

One might ask Why were the skulls perforated? In the 
majeinty of Hpocirnens the e^peration was probably performed 
after, or immediately preceding, eleath Mr Hrdlicka suggests 
that the skulls lx)red after death wore so treated for the purpose 
of securing the “ button as a fetish Some of the heads might 
ha\e been “operated upon** with a \iew to removing pieces of 

13 
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weapons, or for restoring the shape of the hcaei after a severe 
thump The skull m the Aluseiim, to which leforcnce has been 
made, shows no evidence of either injury or disease J lu perfo- 
rations arc usually, m the Slicing in specimens, directly in the 
cent( r of the vertex 

The operation rnav hive been pi r formed for some raedico- 
rehgious reason, to Ic t a bad spiiit out or i good spijjt in, which, 
of course, is a wild conjectuic Ihe fut remains, however, that 
perf( etly normal skulls wiie tu pinned wluh tin subject was 
still living It IS surpiising to note m the IfnttdboaL of American 
Indians^ under “Modume and Medic iru -Men," the statement 
that “trephining lias ni v( i bis n found math of Mexico" 

Univeksity oj- Mkuigan 



\ Ircpluned in tiic Museum of Zoo1ok> , l.mvtrsiU of MKhignn 





1 i(j 1 I In Capitolinc W olf 

GREEK AND ROMAN LORE OF ANIMAL- 
NURSED INFANTS 

EuoENF 8 McCartney 

“( onu on, poor bain 

S<)m< i)oworful spirit instnn t the kites and ravens 
To 1)0 th\ nurses’ WoIvih and bears, they say, 
r astinn their savaReni ss aside, have done 
Ijkt ofh( I s of pit V " 

I hi. Uzfiler^s Tale, Att 11, Seenc i 

Tjif best kiioun dassnal wonckr-talo of animal-nurtured 
children is that of Romulus and Remus The stoiy of Cyrus is 
less prominent (hiefly because it is not associated with an event 
so important as the founding of Romo In biblical lore the 
feeding of Ehj\IC is (cpially miraculous, although it is not an 
exact parallel Such tab's are, however, not restricted to any 
time or country 

“Slavonic folk-lore tells of the sho-wolf and she-bear that 
suckled those superhuman twins, Waligora the mountain-roller 
and Wyrwidab the oak-upiooter, Germany has its legend of 
Dietench, e ailed Wolfdietench from his foster-mother the she- 
wolf, in India, the episode recurs in the tales of Satavahana and 
the lioness, and Sing-Baba and the tigress, legend tells of 
Burta-Chmo, the boy ivho was cast into a lake, and preserved 

‘ / Ktnga, xvii, 6 
16 
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by a she-woU to become founder of the lurkish kingdom, and 
even the savage Yuiacar^a of Brazil tell of their divine hero 
Tin, who was suckled by a jaguar ” ^ 

Since, however, Greek and Latin arc remarkably nth in such 
legends and aie also the oldest literatures which contain a vast 
body of them, it seems worth while to render them aciessible 
to comparative anthropologists m convenient form Time is a 
monotonous Himilanty about many of them In order to bring 
out into relief then general uniiormitj, I am giving nearly all 
of them in their barest outlines, in fact almost m the form of a 
catalogue Readers without special interest in folk-lore and an- 
thropology may feel inclined to skip to the next caption after 
reading a few illustrations of stones told of mortals 

SlOUlhS TOLD 0> DE1T1L8 

A number of such stones gatlu red about the name of Zeus 
Since his father, Ooniis, had been warned by Eartli and Sky 
that his own son would dethrone him, ho swallowed his offspring 
at birth After hve childrcm had suffered this fate, Rliea re- 
paired to a cave m Crete, where she gave birth to her sixth 
child, Zeus She entrusted him to the Curetes and to the 
nymphs Adrasteia and Ida, and then detcuved Cronus by sub- 
stituting a stone wrapjx'd m swaddling clothes Such is one 
account of the birth of Zeus ^ In the absence of his mother 
Zeus was fed and nursed b> bees, ^ provided with ambrosia by 
doves, ^ with nectar by an eagle , ® and suckh d by a goat, ’ 

* fylor, PnmUtve Culture (1920), I 282 Ivlor piives references tn these 
and other similar stones ^ See also Ivlor, Mild Men and Beafit-Children^ 
Afithropologiral RemetVt I (1803) 21-32, A H Sayce, llerodolus^ Books 
/-///, 68, Gibbon, Decline aiul Fall of the Roffian Empire, chap 42, Guber- 
natis, Zodlogical, Mythology (1872), II p 177, Usener, Die Sinijluthsagen, 
pp 110-111, C Plummer, \Uae Sanctorum Hxbemuie, 1 (1910), p cxlii, 
G A Dorsey, Traditions of the Skidt Paumee {Memoirs of the American 
Fdlk-^Lore Society, 1904), p 178 ff 

» Apollod ,BM, I 1 5-7 Cf Diod , 6 70 1-3 

* Ant Lab , 19, Serv ad\erg ^ Georg , 4 150 Cf Colum , De Re Rust , 
9 2 2 

‘ Homer, , 12 03, schol adloc Lustath on 12 59 eqq (p 1711), 
Athenaeus, 11 79-80 Cook, Zeus, I 151, figures two coins showing birds 



Animal-Nursed Infants 17 

a sow, ® a cow ® and perhaps by a slice p (Foi the sheep, see 
Plate II, Fig 1 ) 

Another duty, tlu daughter of l)ind>ine and Macon, 

a king who leigned in Phi\gu uid L\dia, was exposed by her 
father on Mount Cvlxlus l^intheis and other fierce animals 
nourished the ehild with then milk until it w is rescued by 
shepherdessc's " The Phijgians pi iced stitius of panthers and 
lions beside those of Cybilt because li was gen(iall> bdieved 
that she was suckled by these animals The name of the 
goddess iH said to have bcfn derived fiorn r}b(lus 

STORIIS TOLD OF MOUTM^S 

The story of Habis, grandson of (Jargons, king of the 
Tartesii, is the most elaborate and due isitud of all sucli accounts 
that have to do witli mortals When the king learned that his 
daughter had gi\en biith to a natuial child, he took measuics 
to have it killed Ho ordered tiiat il be exposed, but when a 
number of days later he sent to gi t the corpse, it was found that 
the child had lieon nourished by the milk of wild animals 

hovering over the infant ZeuH Om set ms to ho a (hjvo nnti the other an 
eagle 

® Mooro m Atlionaiun, 401 n »Sl(. albo lla (luotntmn from C (H)k in the 
next note 

’ Aratus, Pfiacrt , 103-1 1>4, DkkI ,5 70 3, ( allim Ifymn in I(/v , 49, 
and fl(hol ad loc Ptokm Ih[3uust, ap Phol , p 47iH, Ovid, Fasf ^ 
3 4iW33, 5 120-121, Strain), S 7 C (p W), Tustith on Iliad, 9 535 
(p 773, 14 IT), Sirv on Aergd, Otorg ^ 1 205 (if Serv on W t, 9 005), 
Second Vaitcan Mythographer^ Ih (in (i 11 llodi , Sinplrms Remm Mythi- 
caru7« halxm), Hyg , Ibtmw , 2 H, lert, \pol , 25, Porph , l)e Abstt- 
nenlia, 3 IH, Minucnis Fihx, 21 10 

An autonomous iopf)er struck at Aigiun shows Zeus as an infant 
suckled by the shc-goat Anmitheia Ijetwein two tiXMs with an eagle alx)vc 
him — Cook, ZeuSf I Fig 401, p 629 i'or retords of other repn sentations 
of the goat see C / , VJ 20464, 2697G , 

* AthenaeuH, 375 i- — 376 a hoc also C (X)k, Zeiof, T 653 

• “ At PraiHOH, un Lteo-Cretan town with a temple of Zeus D%ktan)»f 
silver coins were struck c 450“4(X) b c with the obverse type of n cow 
suckling an infant who has been commonly and rightly identified as Zeus ” 
— Cook, ZeiiBf I 660 See P igures 607-508 

A J Evans, Journal of Hellenic Studied, 21 (1901), 129, hig 17, 
Cook, ZeuSt I 401 

» Diod , 3 68 1-2 


Op n/ , 3 59 8 


»0p Cl/ , 3 68 2 
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Next he had it put m a narrow path to be trampled to death by 
herds, but it escaped unharmed and was again nourished by 
animals Then it was expose d to dogs from which food had been 
withheld for many days, and finally to pigs, but once more it was 
suckled To make sure of its destruction the king had it thrown 
into the ocean, but the waves washed it back to safety and it 
was suckled by a doc It continued to live among the deer and 
coursed over mountain and glade with a dec r’s speed At 
length it was caught in a net and brought to the king Through 
his features and the marks branded upon him as a child, he was 
recognize d as the king’s grandson Ills salvation was attributed 
to the gods and ho was restored to tlie position of prince 
Later he conferred boons upon his lough subjects by teaching 
them how to yoke oxen to ttu plow and to cultivate finer food 
After a life of usefulness he died, but the kingship remained 
in his family foi many gene rations 

The most famous of all these stones is that of the founders 
of Rome Romulus and Remus, twin offspring of Rhea Silvia and 
Mars, were cast adrift m the Tiber by order of their mothei's 
uncle, who wished to destroy all legal hens to the kingdom he 
had usurped The little tiough m which they were exposed in 
the overflow of the river was left in a place of safety by the 
receding waters A wolf that had desceiuhd from the hills to 
drink came upon them and suckled them They were found by 
a shepherd and reared by him and his wife Prior to their 

Cf Fraser, FoUc^Lore in the Old ledainent, II 464 “It has lx?en 

conjectured that in stones hkt that of the < xixmurc of the infant Moses on 
the water Vit have a reininisctnce of an old custom of testing the legitimacy 
of children hy tlirowipR them into the \^ater and IcavinR them to swim or 
sink, the infants which swam Ix^mg accepted as hgitimate and those which 
sank btinK rejected as ba8t4irdfl ” See also p 466 The Psylli, an Afncan 
tnbe, tested legitimacy in a different fashion They exposed children to 
serpents If they were not injured, they wen regarded as legitimate, if 
they died, they were thought to be bastania — Varro, ap Prise , 10 32 

“ JuBtmus, 44 4* 

*« Livy, 1 4, EMonye , 1 79, Pint , Rom , 4 and 7, Plut , Mor ^ 314 f — 

316 A, 320 D — 321 A [ParaUeh, 30) See also Cic , In Cat , 3 19, Cit , 

Rep , 2 4, Verg , Aen , I 276 , 8 6^, Serv ad I erg , Aen , 1 273, Ovid , 
Faett, 2 413 , 3 53, Prop, 2 6 20, 3 9 61, 4 1 56 , 4 4 54, Hyg , 
Fab , 252, Aur Vict , Ong Gent Rom , 20 and 21, Zonanw, Ann , 7 1 
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rescue, however, the bird sacred to Mars, the woodpecker, had 
brought them morsek of Siuh, m its lowest terms, is 

the story the Romans loved to tell (See Text Fig 1 and Plate 

II, Fig 2 ) 

Among the many traditions regarding the parentage of the 
children is one which Plutarch regarded as altogether fabulous 
According to this veision they w(ic the sons of a handmaiden 
and a phantom Fearful of an oracle which said that the son of 
a vision and a virgin was destined to Ix^eome very \alorous and 
successful, Tarchetius, king of the Albans, gave orders to have 
the twins killed Instead they were left beside the river A 
wolf came upon them there and gave them suck, while all sorts 
of birds provided them with fooel until a cow-herd nscued 
them 

A remarkable parallel to the first veision is noted by 
Plutarch 20 u\ the ease of Lycistus and ParihaMus, twin off- 
spring of Phylonomc and Mars Because^ of her fear of her 
father the mother threw the children into the river Erymanthus 
They were driven by the waves to a hollow tree which hap|>ontd 
to be the lair of a wolf The animal thrust her win Ips ihto the 
stream and suckled the children The twins were found and 
reared by a shepherd 

Christian writers frequent ]> mention Romulus and Remus, e g , lertull , 
Apol f 25, Ad Nat, 2 10, I^act , Ihv Inst ^ 1 20, Min i»lix, 2% Haro- 
nym , Chron , p 77 (S(hoene), Aug, De Ctv Dety 18 21 

A group-statue of the wolf and twins was rrtrtcd by the rurule aediles 
in 296 B c (Livy, 10 23) C icero, h)c nt , says that there was on the 
Capitolme in 65 b r a statue of the wolf with the infants gapmg at its dugs 
A bronze statue still exists in the Palazzo dei Conservator!, but the children 
and parts of the wolf art restorations lor the history of the group, see 
Petersen, I^pa Capitolinay hho, 8 440--466, 9 21M7 

The suckling of the children by the wolf was represented frequently on 
mirrors, coma, gems, reliefs and by statues in the round, and even beside a 
sepulchral inatnption (C / L, VI 22811) A wolf giving suck to a single m- 
fant was carved beside a similar inscription (C I L , VI 24(X)8) 

Ovid, Fash, 3 46, Pint, Rom y 4 and 7, Pint, A/or, 320 D, Aur 
Vict , Ong Gent Rom , 20 

The strange expenence of Romulus and Remus caused the people 
near by to refrain from exposing any of their offspring, they carefully 
fostered all their new births — Plut , Afor , 320 e 

« Plut . Rom , 2 « Mor , 320 F {ParaMsy 36) 
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Another wolf-nursed child was Mddus, the son of Acacalhs 
and Apollo, who was e\pos< d by his mother through fear of 
her father Minos By the wish of Apollo wolves guarded the 
chdd and gave it suck 



Fig 2 An Etnwran Orave-stono showing a Child Suckled 
by an Animal, obviouslv a Lion 

On an Etruscan grave-stone in the Museo Cmco at Bologna 
a child IS represented as suckled by an animal ” (See Text Fig 2 ) 

« Ant lib, 30 

“ Monumenh Antichi, 20 531 Other F trust an parallels have been 
collected by P Ducat i, Una Stele Etmsca del Museo Ctmeo BoloffnesCt in 
AUi e Mentone d R Dejmlaztone dt SUma Pairia per la Romagna, 26 (1907) 

1 have not, however, managed to get access to this l>ook 
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In spite of the fact that there is but one child, some Italian 
archaeologists, evidently lalxiring under the influence of the 
legend of Romulus and Remus, identify the animal as a wolf, 
but it Ls clearly a lion 

Cyrus, the son of Alandane and Cambyses, was exposed by 
order of his grandfather, King Astyagfs, who had Ixni ilarmed 
by a dream He was given to a shepherd and exposed, but th( 
shepherd, at the entreatus of his wife, returned to the child 
and found it being suckled by a dog and (hfcnihd fiom wild 
beasts and birds This is the story as (old by Justinus, but 
wc shall find that a different version was given by Herodotus 

Pans was exposed on Mount Ida because the night before 
his birth Hecuba had dreamed that she had brought forth a 
fire-brand After l>eing nursed for five days by a bear, he was 
found by sluphtrds who reared him 

Atalanta, exposed by a father who wanted a male child, 
was suckled often by a bear She was found and reared b} 
hunters 

Aesculapius, the son of C'oronis and Apollo, was exposed by 
his mother among the mountains in the land of the Epidaurians 
Ho was suckled by a goat and guarded by a dog until rescued 
by shepherds ” 

PhylacidoH and Philander, children of a nymph Acacallis and 
Apollo, were suckled by a goat A bronze statue of the goat 
suckling the infants was sent to Delphi by the city of Elyrus m 
Crete 

Aegisthus, the son of Pelopia by her own father was exposed 
by his mother After being rescued by shepherds, he was given 
to a goat to be suckled 

” Paws, breadth of face, mane and heavy-set body ail show that it is a 

lion 

« 1 4 (cf 44 4 12), Acl, For Hist, 12 42 

Schol on Homer, fl , 3 325, ApoIIod , Btbl , 3 12 5, Hyg , Foft , 91, 
Senpiorea Rerum Mythxcarum Laiiniy ed G H Bode, vol 1, p 139 (Second 
Vatican Mytkographer, 197), Tsetzes, Schol on LycophroUf 138, Ael , For 
Hiat , 12 42 See also Pease on Cicero, De Dtp , 1 42 

“ Apollod , Btbl ,3 9 2 The story is told with elaborate detail by 
Aehan, For Hist , 13 1 Paus , 2 26 3-5 

« Paus , 10 16 6 « Hyg , Fab , 87, 88. 262, Ael , For Hist , 12 42 
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Attia, the son of Nana, who concuvcd by putting into her 
bosom the fruit of tho pomegranite, was exposed by order of 
his grandfather, the king or the river Sanganus According to 
one account, !k was tciukd by a he-goat, according to another, 
he wai? found by Phorbas, pKsumably a goat-herd, and brought 
up on ho-goat\ milk 

]3apliius and Chloo, whose love alTairs are described by 
Ijongu^, wore exposed in their infancy and nurstd by animals, 
the former by a goat, the latter by a ewc^ 

Hippothou-., the son of Alopt and Neptune, after being 
exposi d at his mother’s orders, was suckled by a mare until 
found by a shtpheid Hg was given to a fellow-shepherd with- 
out, however, the tokens of his birth In a dispuic the shepherds 
appealed to King Com yon, who found out that the child was 
his daughter’s He gave oidtrs for the child to l>e killed, l)ut 
it was exposed a second tune, again suckled by the mare and 
found by tho shepherds, who then roared it ^ 

Camilla was the daughter of Metabus, a king of the VoUcian 
town of Pnvernum A\ hen he was expelled, he took his child 
with him and had her suckled liy a mare 

Pelias and Neleus, ehildien of Posi idon and Tyro, were ex- 
posed b\ th( ir mother, but were suckled hy animals, the former 
by a mare, the latter by a bitch Both were found and reared 
by shepherds ^7 

Harpal>ce, daughter of Haipalycus, king of the Amymnon, 
lost her mother in infancy Her father had mares and cows 
suckle lier 

Aeolus and Bocotus, sons of Melanippe and Poseidon, were 

« Pans, 7 17 11 « Aniob, Adr Nat, 5 6, 5 13 

^ Daphnis and Chloe 

« Op cU , 1 2, 4 30 d pasnm 

** Op cU , I 5, 4 36 ef passim 

» Hyg, Fab, 187, 262, Ael , Var //wrf , 12 42 

** Hyg , hob , 262, Berv ad Verg , Aen 1 317 

Lustath on Odyss , 11 253, p 1681, Ael, Tar* Hist, 12 42 See 
also Eustath , p 1081, who says that Pclms was struck by a marc that 
passed by, so that hia fare became black, and hence the ahepherd who found 
him called him Pelias (from ir«Xi6t) 

“ H>g, Fab, 193 , 262 



Amnial-NurHcd Infant 


23 


OYposed by thoir grandfather's ordn^, but wore ruckled by a 
cow They were found by heidsmeu and reared by them 
Antilochus, the son of Nestor, was suckled by a dog when 
exposed on Mount Ida 

Cydon, the (pon>mous hero of Cydonia in Oete, was the 
son of degeates and Maera, oi else of Acacallis by Hermes** 
or Apollo Tiien is no literary record of his exposure, but 
coins of tile city show him bdng suckled by an animal that is 
obviously a dog** (See Plate II, hig 3 ) 

Damascus, son of the Arcadian nymph Ilalimodcs and 
Hermes, went to Syna, ac(ording to Stephanus of Byzantium, *‘‘ 
and founded the city of the same name *® We have no liteiary 
evidence that he was exposed as a child, but two coins of 
Damascus minted while the city was nndvv Roman rule show on 
the reverse a child sitting under a doc and grasping its teats m 
order to facilitate suckling*^ (See Plato II, hig 4 ) The child 
Ls evidently the (Ortek) eponymous founder of the town The 
suggestion has been made that there may be a pun on the name 
of the city and dum(m)a, *** Wloe ’ *® 

Telephus, son of Auge and Hercules, who had been exposed 
on Mount Partheruus b> order of his maternal grandfather, 

” Hyg , tab i ISb 252 hoc also Nauck, Tragicorwn Graecorurn Frag- 
menUi (1R89), pp *>99-510 
Hyg , Fab , 262 
Pans , 8 53 3-4 
" Pans , 8 63 4 

** Stephanus of Byzantium, s v Kv6tavLa 

A Cataiofftie of the Greek Cmns in the Bniish Afuseum, Crete, PI VXI, 
Nos 4-7 Ros* her, s v Apollon, p 4J9, says the animal ih a wolf It has 
a long, slender, emewy body, an ukal build for a hound I am glad lo find 
my own view confirmed by Keller, Ihe anhJee Tienoelt, I 118 

" 8 V Aa>ia<r#fAt Stephanus gives other thoones of the ongm of the 
name 

^ It jfl rathrr amusing to find a nation creatmg an eponymous hero for 
foreign lands There are other mstances of this pnxrsa 

A CaUdogue of Greek Coins in the Bnhah Museum, Galatia, p 286, 
No 24, p 288, No 29 (Plato XXXV, Fig 6) 

*■ The difference m the quantity of the a m the initial syllables would 
not necessarily militate against this idea, 

*» Neue JatiTbUcher f d kl AU , 7 (1*101), 396 
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was suckled by a doe He was found and reared by shepherds 
(See Plate II, Fig 5 ) 

Mcliteus, the (hild of the nymph Othrcis and Zeus, was 
exposed in a woods by liis mother l)ecause of her fear of Hera 
At the wish of Z( us he was nurtured and reared by bees until 
found by a shepherd 

Hioron II, king of Syracuse, was the son of Hierocles, a 
Syracusan of illustrious birth, by a servint In torisequence 
of hi3 Ignoble birth he was exposed, but was fed by bees for 
many days 

There are (onflicting traditions nlxiut Pindar, but utording 
to one of them Ij<ts fed him with horuy when he happened to 
be left alone 

(^yenus, son of Scamandro<lu( and Poseidon, was exposed 
on a seashore by his mother Ib was rescued by fishermen 
whose attention was attracted to him by seeing a swan hovering 
above him 

The popular Babylonian hero Clilgaincsh (called Gilgarnus by 
the Greeks) was the naturil son of a king^s daughter The 
king was told by Chaldaeins that the issue of his daughter 
would take his kingdom from him In fear he had the girl 

“ Apollod, Btbl, 2 7 i, 9 1, Diod , 4 33 7-^12, H>g, Fob, 99, 
Stralx), 13 I 99 p 015 Dio Chrvsosloiu, (hat , (4 (p 211, od Dindorf), 
Ael , Var Hist , 12 42, Paus , 8 4 9, 8 47 4, 8 5^1 G, 9 31 2, 10 28 8, 
IzctzcB on Lycophron, 20t> 

Garrurci, Le Mfmete dW/' Italia Anticn, PI LXXWI, Nos 29-30 
figures Osran coins showing Heracles on tlie ohveiNc and Telcphus suckled 
by the doe on the rcvirw Sh* also the text on page 88 The nvtrie has 
bwn described as repreBcutmg an Oscan hero suckled bv a dog Since the 
animal in qutstioA has a short tail and hoofs insteml of paws, I have no 
doubt that it is meant to be a doe 

« Ant Lib , 13 

“ Justinus, 23 4 0-9 

" Aei , Var Niat , 12 45, Dio Chrysostom, Oral , 64 (p 213, cd 
Dindorf) 

^ Acconling to some authorities his mother was Calycc or Harpale 

“ lycophron, Alexandra, 237, says that he was 'gull-nursed,' but 
Twstzes in his note on Lycophron, 236-239 says that he was ‘ swan-nursed ' 
Tzetzes gives the most detailed form of the tradition in his note on line 
232 From Porphynus, De Abstinentm, 3 17, we get confirmation of the 
version which says the bird was a swan 
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guarded, but she gave birth to the child secretly The guards 
threw it from the acropolis, but l)eforc it could be crushed upon 
the ground an eagle, seeing its hasty descent, s\\ooped down 
uneler it, caught it on its buk and earned it to a gulden, where 
it was rescued and reared by the caretake r “ 

The Persian Achactnenes was sud to have been a nursling 
of an eagle 

Ptolemy (lain called Hotel), the son of Lagos and Arsinoe , 
was expensed on i bronze shield by his father An eagle came to 
it and with its wings piotecte*el it from flu eliiect i ivs e)f tlie sun 
and sheltered it fioni lain It also kept e>ihci bnels awa> In 
lieu of milk it furnished its own bleieul as sustemaiue 

Into the Euphrates River there fell an e gg of gieat size, which 
fish rolled to the bank Doves sit on it arul hatched out a 
gcnldess, who was afterwards called ‘Syiian Venus ^ from 
that tune Syrians refrained from eating fash and regaided doves 
as sacred 

hcmiramis, the daughter of a Syrian goddess, Dmeio, by a 
worshipper, was exposed in barren rocky regions Doves which 
were nesting near bv provule ntially roared the child Some kept 
her warm by spreading their wings over her, others brought 
milk from neigh lioring camping-grounds of royal herdsmen 
A year later, when the chilel needed more substantial food, they 
began to provide cheese from the same source Moved to 
investigate the cause of their losses, the herdsmen found the 
infant One of them, who was childless, reaied the baby, 
callmg it Semirainis from the Syrian word for ‘dove ^ In the 
meantime Derceto had thrown hersdf into a marsh and had 
been transformed into a fish Because of this a taboo was 
placed on fish by the Hjrians and they were honored as gods 
lamus, the son of Evadne and Apollo, was fed with honey 

** Ael , De Nal Amm , 12 21 
Loc nt 

^ Suidas, 8 V \&yot 

Hyg , Fait , 197 For references to interesting passages on the sanctity 
of doves in Syria, see D W Thompson, A (ilossary of Greek Birds, p 144 
Diod , 2 4 Ilesychius, too, s v sajs that the word means 

‘ dove * 
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by two aerpcnttt when his mother deserted him He became 
the founder of a family of seers, the lainidac 

Closely allied to these wonder-tales are stones in which 
older persons are said to have lx,cn saved by animals Thoas, 
an Arcadian boy, had a snake of which he was very fond, but 
the fathci, fearing its huge size and the hcrceness of serpents, 
took it and the boy away to th( wixxls on the same couch while 
they were sleeping The lioy stayed in the woods with the snake 
In young manhood when he was biset by robbers, the snake 
heard his voice and came to his assistance 

A maiden, presumably Myrmex, who was changed into an 
ant by Minerva, is represented on gems as bi mg guarded by ants 
in her sleep, or as having an lagh hovering over her Some- 
times a snake is coiled aliout a tin liesule hcr*'^ (Stc Plati II, 
Figs b, 7, 8) 

A remarkable case of a fiieridship between man and beast is 
quoted by Aulus Gcllius** During an exhibition in the Colos- 
si urn a slave was introduced to figlit a fitric and powerful lion 
As soon as the Ix'ist saw the man, it approached in a friendly 
manner and Ix'gan to fawn upon liim ind caress him When 
asked for an explanation Androclus said that while his master 
was holding a proconsulship m Africa he had run away and 
sought refuge in a cave Not much later a lion entered and 
came to him gently holding up one foot Androclus found in it 
a thorn which he extracted and then pi esse d out the clotted 
blood This was the beginning of a companionslnp that lasted 
three years hinally, becoming tired of the meat of wild animals, 
Androclus left the cave and was captured by soldiers His 
master took him to Rome to lie given to the beasts in the arena 

“ Find , Olymp , 6 45-47 

•• Pliny, Nat Hint y H eif Ael , Dc Nat A/ttm , 6 63 Cx)mpare the 
fable in which it is said that a wolf spand Gelon, thereby indicating that 
he would nse to royal iKiwcr — Ael, De Nat Anim , 13 1, Justmus, 
23 4 b-9 Compare the rescue of Anon by a dolphin — Gelliug, Nod 
Atf , 16 9 

®* See FOrtwanglcr, Die anitlen Hemmeny PI XXV, Nos 44-46, PI 
XXXX, Noe 1, 49-52, 64-68 bee Rossbach, Neue JahrbUcherf d kl AU , 
7 (1901) 398-399, for the identifiiation of the sleeping maiden 

« 6 14 
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By great good fortune the lion turned loose upon him was the 
one he had treated m the cavo®^ Perhaps no friendship was 
ever rene^\ed m more spectacular or dramatic fashion ^ 

Such stones as 1 have been relating must have been extremely 
common in antiquity It is safe to say that many of them were 
lost in the destruction that overlook classical manuscripts 
There are no longer extant literary traditions about a nunil)er 
of heroes represented on grave-stones, coins and gems as suekled 
by animals 

In my collection from Greek and Latin sources there are 
almost forty instances of children nurtuied or protected by 
animals and two of gods In five of tlu^e cases twins arc ex- 
posed All the children are male except Cybele, Camilla, 
Semiramis, Atalanta, Harpalycc and Cliloe In nine accounts 
the gods Zeus, Poseidon, Apollo, Mars and Hermes are the 
reputed fathers Among wild animals serving as attendants 

“ Aelian, De Sat 4mm 8 22, t-olls a fahulous Oile of a stork’s bringing 
a magic pebble to a woman who had treated ds broken leg the year l)efore 

•• There arc several jHimts i)f simihintv l^'twcen the exi)erience of 
Androclus and that of the hon-traiuer of the following dipping, which I 
culled from a Philadelphia newspaiior some t^^elve years ago v\ithout, un- 
fortunately, making note of the dat<. 

Of ail the young women in the country, Mihb Ruby Roberta, of 
Chicago, probably has chostn th( most imique methtwl of spending her two- 
woek vacation for she is traveling as the guest of Leo, the big Abyssinian 
lion, with Ringling Brothirw’ nrcus 

‘^One cvmmg recently in Indianapolis crowds m the menagerie of the 
show were startled by the roaring of one of tin lions, and a few moments 
later were amaseil to see a woman m street dress enter the cage Instantly 
the great beast was at her fext, purring like a kitten, while she patted him 
on the head and fondled him as though he were a St Bernard 

** The lion and the woman were old fnends Ten years ago, under the 
name of Mile Doramne, Miss Rol^erts was a trainer for Ringling Brothers 
The meeting with her old pet had betn entirely by chance, and the recog- 
nition came from the hon The woman was i>assmg the cage when Leo 
opened his sleepy eyes and recognized his old mistress He leaped to hia 
feet, and, thrusting his paws through the bars, roared the greeting that 
attracted her attention ” 

In parallels from other literatures I have noted no instance of the 
nursing of a girl 

*• This la probably only another way of saymg that the children were 
bom out of wedlock We are told by Livy, 14 2, that Rhea Silvia claimed 
that Mars was the father of her children, either because she actually thought 
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are wolves, l>ears, panthers, lions and deer, among domestic 
animals, goats, horses, cows, shcrp, dogs ainl pigs, among birds, 
doves, eagles and woodpeckers, among insects, bc(s tish and 
serpents are also listed It will thus be seen that the animal 
nurses are not restricted to mammals Although the rescuers 
are not always mentioned, it is stated in thiitoen cases that 
shepherds found the infants Of the children exposed several 
are eponymous Ik roes, namel> , Romulus, Aeolus, Boeotus, 
Miletus, ” larnus, Damascus and 0>don Parrhasia already 
had an eponymous hero in a son of L>caon, it is not impossible, 
however, that the story of f^ycastus and Parrhasius is another 
attempt to create such a hero 


ANCIENT AND MODEIIN THFORIES OF THE ORIGIN OF 
the STOniEH 

The ancients themselves were struck by the parallelism of 
these stones There is not to rny knowledge any other kind of 
folk-talc which they tried so hard to explain 

In the days when animals were supposed to be endowed with 
speech and understanding and wr re in fai t put more or less on 
a parity with man, it was easy for such tales to gam credence 
and currency In the mind of primitive man there was about 
them an atmosphere, not of possibility and probability, but 
of reality The tales were not, however, wholly fanciful in every 
instance Cases of wolf-reared thildien m India have been too 

80 , or hecauae it was an, extenuation of her shtirltonunR to have a god 
responsible Hervnis, ad Verg , Am, 1 273, is very (xplint on this general 
subject 

®* 1 here is one reh rence to birds in general, Plut , Ro?n , 2 
70 Verg , Am, 1 276-277 The eponymous character of this name 
appears more cicarlv in the form Romus, as given, for extiiuple, by Serv , 
ad Verg , Aen , 1 273 

Diod , 4 67 6, Ilyg , Fab , 186, end Iho same references serve for 

Aeolus 

" Ant Lib , 30 

lamus became the founder of the lamidae 
” Stephanus of Byrantium, s v Aa/ia<rit6i 
” Btephanus of Byzantium, s v KySwAo, Paus , 8 53 4 
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well authenticated to {ximit of doubt \ European traveller 
who mvestigatcd the subject with w’rites as follows 

My attention wn-i, m tin first plaa, drawn to this subject b\ the follow- 
ing extract from the K< jwrt of the Sckrinda Onihimgc, whnh towards the 
end of the \ear 1872 wtnt the round of tin Indjuu j)atHrs 

“ A bfiy of alxjut t(n ims hurried out of a dtn in the comiHiny of wolves 
How long h( had Insn with tlu m it is inifxissible to sa\ , but it must ha\e 
l)ten for rather a long period, fnun tin fac ilitv la has for giang on all fours 
and his liking for raw meat As yet he is vtr\ muih like a wild animal, 
his VI ry whine rt minds one of a \oung dog or sonu such creatun borne 
>oarH ago we had a similar child, he has pukid up wonderfully, and though 
he has not Icarnid to si>tak, can fulK express his jojs and grief W« trust 
the. new Sinfortun ite’ may sejon improve too * 

I immediiitr^Iv wrote to the buja rmti ndent of the bekandra Orphanage 
for confirmation of the blury and for anv further information on the subjeet 
lo this applie ilion 1 received the follejwing repl> from tlu Kev Mr 
Erhardt ‘ VNe have hael two sueh boxs hen, but I fanc> jou refer to 

the one who was brought here on Manh 6th 1872 He was found by 
Hindus who had gone hunting wolvis in tlu nciglil>ourh*H)d of Mynepun 
Had Ix-cn burnt out of the den and was bniught here with the sears and 
wounds still on him In his habits he was a perfect wild animal in every 
point of view III drank like a dog, and Iikcel a bone and raw meat better 
than anything else He would never remain with the other bo>8 but hid 
awav m anv ehrk corner C lothes he never would wear, but tore them up 
into fine slmds He was onl^ a few months among us, as he got fever and 
gave up eating We kept him for a long tune b> artificial means, but even- 
tually lu (lied 

‘ The <;ther Ixiy found amemg wolves is alamt ihirtern or ft>urteen >ears 
old, and has lK>en here alumt six H‘ has learnt to make i^ounda, speak he 
cannot, but he freely expressta his anger and jo> Work he will at times, 
a little, but he likes eating tu ttcr Ills civilisation has preigrtssed so far 
that he likes raw meat less, thougli he still will pick up bones and sharpen 
his teeth e>n them 

“ Neither of the above are new eases, however At the Lucknow Mad- 
house there was an elderly fellow onlv four \ears ago, and may be ahvo 
now, who had Ihvu dug out of a wolves' den by a European doctor, when 
I forget, but it must bo a good nurnljor of jears ago 

‘ The facility with which they get aleing on four fee t (hands and feet) is 
surprising Hofore they eat or taste any food they smell it, and when they 
don’t like the smell they threiw it away ” 

After giving several other instances^ the same writtr says ” 

Supposing the above stones to be true, the only suggestions which 1 
can offer to account for the preservation of the children from the ordinary 

V Ball, Jungle Life in India, or the Jmrnieys and Journals cf an 
Indian Geologist, pp 457^59 

” See pages 465-466 Pago 465. 
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fate, are that, firstly, it may l:)c tlmt while one of a pair of wolves haa 
brought back a live child to the den, the other may have contributed a 
sheep or goat to the day’s proviMon, and that this latter proving sufficient 
for immediate wonts, the child has Ix^en permitted to lie in the den, and 
possibly to be suckled by the female, and has so come to be recognis* d as a 
memlx^r of the family Secondly, and, fxrhapH more probabl\, it may lie 
that the wolf’s cubs having lieen stolen, tht children have l^een earned off 
to fill their places and have IxKn fondled and suckled 

There is one curious point common to all the stones, to which attention 
has not been previously drawn, it is that all the children apfxar to have 
been of the same sex — namely, boys llure is no record, 1 lielieve, of a 
wolf-reared girl 

There are still other examples^® of wolf-nuiture that arc 
equally trustworthy 

Goats, too, have mothered children ‘Tt is marvellous/’ 
says one wnter,*^ “ how soon goats hnd out cliildrr n and tempt 
them to suckle I have had the milk of my goats, when en- 
camping for the night in Afiican tiavils, drained dr> by small 
black children, who had not the strength to do more than 
crawl about, but nevertheless came to some secret understanding 
with the goats and fed themselves 

The most reliable ancient account of animal-nursing is told 
by Procopius m his auount of the Gothic invasion of Italy 
When the army under Joannes entered Piet num, there was great 
commotion among the population borne of the women managed 
to escape by a hasty flight, othcis were captured One woman 
of Urbs Salvia left lying on the ground in swaddling clothes a 
child to which she had recently given birth When the babe 
began to cry a goat which had just born a kid tame to it, 
giving it suck and protecting it from dogs and other animals 
Since the situation in Picenum was disturbed for some time, 
the child continued under the care of its foster-mother Fmall> 
the women who were of Roman descent returned to the town 

” Panjab Notes and Queries, III (1885), Nos 562, 002, 603, 604, 669, 
660. 661, Rept Ind Eth ( om , 1866^1867, p 52 

For most of my modem illustrations of animal nurses 1 am indebted 
to references in the valuable note of Frazer on Pausanuus, vol III, pp 
234-236 

“ F Galton, Tremsadtona of the Elhnologtcal Society of London, N S, 
3 (1865), 136-136. 

« De Belio Goihtco, 2 17 
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with tliPir husbands and found the child Its healthy condition 
was a source of ^reat wonder to them since they saw no appirent 
means of sustenance Some of th(* womt n endeavored to nuise 
the child, but it refused human rnilk The ^oat was unwilling 
to resign its attentions, and stood ruar by bhating and setming 
to take it hard that the wom<n annoyed the child Ihdoupon 
the women stipind isuh ind the goat guaidcd and nourislKul 
the ehild with great caie hoi this irason tlu pt o[)l( c died the 
infant Acgisthus Proeopius thus cone hides his story ‘^When 
1 happeiud to be staying there, the peopU wishing to sliow a 
thing that taxed bt^lief, took me to tin (hild and annoyed it on 
purpose that it might ciy, but the goat, which was only a stone^s 
throw away, on hearing it, came lunmng to it bhating loudly, 
and reaching it stoo<l over it that no one might disturb it 
further Such is the story of this Acgisthus 

I H(( no uason for doubting this u count There is one 
viry reassuring piece of evidence that is lacking in all the* others, 
namely, the addiction of the infant goat's milk Animal- 
nursed childien retain then wild dictaiy habits Anothei point 
in favor of the narrative is tlut the child was not destimd to 
become a national hero I see no eibject in the fabricatio i of 
such a story Proeopms is a matte^r-of-fiu 1 histoiian 

The ae counts which tell of parents or shepherds having 
children suckled by animals are of coui-se not improbable in and 
of themselves ^ Doctors have done the same thing in modern 
times 

More of these tales are related of Zeus than of any person 

•* The an< lonts Merit a step be>ond this One wnfer sav« that the 6 m, 
a wuter-snako, was so culled l>ecauso it nulkid toms (Sol , 2 33) ^ujxr- 
stitious poopit in our own country still lielievc that black-snakes, Rarter- 
snakes and milk-snakes suck milk from tows See h D Bergen, Amtnal 
a?i(i PUint Lore, pp S6-87 “Hedgehogs ftisten on the dugs of cows, and 
dram off the milk “ — Brewer, The Reader * h Handbook, p 1057 I have, 
however, a newspafier picture showing a cow giving suck to a pig Ihe 
photographer wits afraid that a verbal account of what she had seen would 
not be credited by her neighbors Another newspaper picture shows a eat 
nursing two young squirrels after it had been tlcpnvcd of its kittens One of 
my newspaper dippings tells how a cat nursed a white rat that hfiwl been 
added to her brood of kittens A recent moving-pieture showed a dog giving 
suck to kittens 
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There may be a reason for this A new cult or religion finds it 
almost impossible to make an appeal without tlu aid of the 
miraculous, or at least of the strange and tlie unusual We 
see this m Christianity its( If and, to come nearer heime, in 
Mormon ism 

The story that doves carried ambrosia to Zeus o\ertaxed 
the credulity of several of the ancients Athenaeus ^ makes 
fun of the belief He says that the bearers were tlie daughters 
of Atlas, metamorphosed into the constellation of the Pleiades, 
a name which he assocuted etymologRall> witli ‘doves'^ 
According to a scholium on the Odyssey Homtr spoke mythi- 
cally or metaphorically in saying that the doves which flew 
through the Symplegades carried ambrosia to Zeus 

Diodorus regards the story of the rearing of Seiniramis as 
palpably mythological Strabo is ecjually incredulous about 
Romulus and Remus The account of the feeding of Zeus by 
bees IS not worthy of tlie serious eonsidt ration of Columella®* 
Lactantius called it a * poet’s tale’ Arnobius was disgusted 
with traditions about the he -goat and Attis 

Though there were in Rome ‘fundamentalists’ who attepted 
in its entirety the account of Romulus and Remus as it had 
bcK'n handed down, the Milxrahsts’ explained that the term lupa^ 
‘wolf/ meant prostitute, and that the wolf that reared the 
foundlinga was only a nutaphoncal one, Acca Larentia, the 
wife of the shepherd who rescind them 

One of the numerous ancient etymologies for the names 
‘Romulus’ and ‘Remus’ derives them from rurna or rumiSf old 

Latin words for ‘breast ’ ** Rumina was the goddess of suckling 

/ 

“ L/ cc , 7^80 

“ On the mythical astronomy of the Pleiades, see Thompson, A Glossary 
of Greek Birds, p H2 

« 12 62 2 5 1 

” 6 3 2 9 2 2 

w Adt Not,!} 13-14 

Livy, 1 10 4, Plut , Rom , 4 3, Serv ad \ erg , Aen , 1 273, Aur 
Vict , Ong Gent Rom , 21 

** Plut , Rom , 6 2 See also Varro, Rea Rust ,2 115, Plin , Nat 
Hist y 15 77, Festus, a v Ruminaha (pp 332, 333, Lmdsay), Romulum 
(p 326, Lindsay) 
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“It appears that the word Romulus suggested to a Roman ear 
the notion of * suckling ' We thus disco\(r the issociation which 
converted the twin Lan s of the Roman state into two suckling 
children 

The fatherhood of illegitimate^ children is often attributed to 
divinities Ah soon as tin god Mars is brought into the story 
the seleetion of animals to tend the bibes is ilmost inevitable 
W( aie told by Pliitirch tint the dm f leason why the mother 
was iMdievcd when she ascribed their i)ii(riul\ to Mars was th( 
fact that the wolf and the woodpecker weie held in speeial 
veneration and honor by the Lit ms Ihe tiadition about the 
woodpecker is not mtntioned so fioqu(ntl>, cither because it 
IS lesH dramatic, or pci haps, be ( aus( it is a late accretion 

Some scholars sc( (luck outlim s in the Romulus-Rcmus 
story and hnd striking parallds between it and the fragments of 
Sophocleses Tijro, in which Ncdcus and Pehas hgure They 
Wieve that the differences aie the inodificitions necessary to 
impart local color 'i'he literatuio about the twin founders 
of Rome is, however, too involved to permit furthc^r discussion 
here 

As was the case in Horne with Romulus, Oeek or Pirsian 
rationalists endeavoied to eliminate the unpre^bablo features of 
the legend of Cyrus by saying that the dog which raised the 
prince was the shcpheiclN wife, who was namtnl Spako, 'Bitch 

” Seeley, lA^y, Book /, i» 33 

” Plut , Rojn , 4 2 Cf Plut , Mot , 320 d, Serv ad Verg , Aen , 
1 273 

^ See C Tncbcr, Die Romidu^sage, Rhtin Mas , 43 569-582, pp 105- 
111 of the ixfcrencc to Soltau m the next note and p 173 of the one to 
Roscher Petersen, hlio, 9 45-17, dots, hc)w(vor, take a different view 
The last word on the subject has not bexn Haid 

See Roscher, Auafzihrlzch s Lenkon der gnechiHchen und rdniiachen 
Mythologte, b v Hoinulus Seeky, Lxvy^ Book /, pp 31-34, De Sanetia, 
(Stona de% Romani, I 200-217, Pai«, Btnrui Crttica dei Rorfiam^ I Part 1 
289-295, P Liobrceht, Zur Volkskunde^ pp 17-25 {Romulua und die lichen), 
W Soltau, Die Entatehung der Rmmdxish grnde, Arrhv fur Reltgtonstvtssen^ 
nchafl, 12 101-126 lwont>-four versions of the founding of Rome have 
been collected by Ct C Lewis, An Inquvry into the Lredxbiliiy of the Early 
Homan lhatory (1886), I ^95-401 

On the Cyrus legend see A Bauer, Dxe Kyroa-Bage und \envandteSf 
StUungabenchte der phthaophtsch^htaionschen Claaae der kataerltchen Akademie 
der Wtaaenachaflenf 100 496-678 
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Herodotus recounts the story only in its rationalized form 
Justinus, after telling how Cyrus was nurtured by a dog, says 
that the wife of the shepherdess was later called Spaco, the 
Persian word for bitch He does not seem to understand why 
A distant echo of the ancient contioversy between the Miterahsts' 
and their opponents is seen in Dio Chrysostom's hedging state- 
ment that Fortune sent to Cyrus either a dog or a woman 

The tradition that the nymphs AdrasUia and Ida, to whom 
Rhea gave the child, were the daughters of Mehsseus (tf 
/icXiO’O'eus, *bee-keet)er’) is very probably an attempt to ration- 
alize the account The rffort is a little more patent when the 
daughters' names are given as Melissa and Ainalthea Lac- 
tantius dots say in so many words that from the name Melissa 
originated the poet's tale that Ix^es flew to the mouth of the 
child and fed him with honey Several sources tell us that 
Amalthea was the name not of the goat, but of the maiden or 
nymph who owned the goat and nursed Zeus The naming of 
one of the nurses Aega (cf ai^, ^goat') is another evident attempt 
to explain away the services of the goat as milkman Only 
by way of jest, according to Hyginus, is the goat said to have 
nursed Zeus 

The ancient fondness for aetiology will doubtless account 
for some of these wonder-tales Frazer would put the legend 
of Aesculapius in this category 

**From inscriptions we see that sacred dogs were kept 
m the sanctuary of Aesculapius, and that they were supposed to 
heal the sick by licking them Festus {a v In insula) says that 
“dogs are kept m the temple of Aesculapius because he was 

»« 1 122 ”14 14 

Orat , 64 (p 213, ed Dindorf) 

See Fra«er, Apollodorua, 116, and note ad loc 
*“ I^aetantms, D\v , 1 22 

Loc cxL Cf Colum , De Re Rust , 9 2 

Aratufi ap Strab , 8 7 6, p 387, Hyg , Astron , 2 13, Second 
Vatican Mytkoffrapheff 16 (in O H Bode, Smpfor«« Remm Mythicarum 
Laitm) Eratosthenes, Calaster , 13, Ovid , Faah, 6 115-116 
Hyg , Aetron , 2 13 
Aelron , 2 13 

PauaanxaSf vol III, p 260 
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suckled by a bitch ” Lactantius (Divin Inst , 1 10) also says 
that the youthful Aesculapius was nourished on dog's milk 
Hence the story told by Pausanias (ii 26 4) that the infant 
Aesculapius was suckled by a goat and guarded by a dog, appears 
to be an attempt to combine two separate legends, which ex- 
plained the sacrednesa of the goat and dog in the worship of 
Aesculapius by saying that the god had been suckled by a goat 
or (according to the other version) by a dog " 

To reward the goat for its services Zeus placed it among the 
constellations, so says tradition May the process have worked 
the other way? May not the story of the nurture of Zeus by a 
goat have been created to account for the presence of the goat 
among the constellations? 

There can not be much doubt that the story of the Syrian 
goddess IS told to explain the peculiar esteem of the Synans for 
fish and doves The fable of Semiramis may Ix) regarded as a 
variant with the same end in view, as far as it concerns fish 
Diodorus says that the taboo on fish dates from her mother's 
transformation into a fish llis failure to make mention of the 
Syrian regard for doves and his derivation of the name Semira- 
mis from the word for Move' incline me to lioheve that the 
major portion of the tale explains how tnc heroine got her beau- 
tiful and striking name 

The makeshift nature of the association of fish and cloves 
with Semirarnis and Dereeto is shown by the fact that there arc 
still other ways of accounting for the taboos on these creatures 
One author says it is due to the fish-hke form of Dereeto 
and to Semiramis's final transfonnation into a dove, another, 
after making Rhea a meteorological deity, says that Hera seems 
to be the same as the goddess Atargatis whom the Synans 
honor by refraining from eating fish and doves, which arc 
symbolic of air and water The Synan taboo on fish and doves 
18 probably just as unexplamable as that of the Hebrews on 
pork 

Serv tn Verg , Aea, 9 665, xn Georg ^ 1 206, Ovid, Faeix^ 6 , 
117-128 

Diod .2 4 2 Lucian (?), De Syria Dea, 17 

Cornu tus, Tkeologiae Graecae Compendium, c 6 
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Storios other than that of Seniiramis may be due to the 
suggestion of a name Among the ancients proper names (as 
well as ordinary words) were regarded as significant and there 
are many passages dwelling on the suitability or unsuitability 
of a name to its possessor One Orei k who was not satisfied 
with the Homeric etymology of the name Odysseus saw in it 
a more or less sui>erficial resunblancc to the noun 'road/ 

and the infinitive ram ’ Hence the story was created 

out of the whole cloth to the effect that the mother of Odysseus 
was overcome with the pangs of diildbiith while on a journey 
and that the child was named with n ferenco to the ram m the 
road 

The ancients said that Aegisthus, (\cnus, Hippothous/^^ 
Melitus,”* Telephus and Attis were named from the animals 
that reared them If there was any association at all between 
these individuals and animals, it is likely that it was due to the 
names of the persons Several dozen (ireek and Latin proper 
names are derived from words designating animals and there are 
many puns that were suggested by them Lactantius did in 
fact ascribe to the suggestion that lay in tlio names Amalthea 
and Melissa the story that Zeus was fed by a goat and by bees 
I take at its face value, however, the story of the naming of 
the Aegisthus in the account of Pioeopms 

A satisfactory explanation of the association of the bee With 
Zeus has been made by A H Cook “Left to itself it choojes 
as its abode some crevice in cliff or stone Wilkinson, writing of 

Odyns., 10 407-400 

Silcmis ap Eustjith on Ody»a , 19 407 
TIa/>4 rd kv rp wrot ' 

Hyg , Fab , 87 

Porph>nu8, De Ahs ^ ^ 17, l/ctzes, ad Ljeophron, 232 
Hyg , Fob , 187 
Ant Lib , 13 

In the account of Apollodorus, 2 7 4 the name aecma to be derived 
from iheU^ * dug,' and daphos^ ‘ deer ' Inuor, ad lot 

Amob , Adv Nat , 5 6, sa>s that Attis >^a8 so named either from 
the Phrygian words for goats, attagi, or because handsome fellows m general 
had such a name 

P 17 of The Bee in Greek Mythology, Journal of Hellenic Studies^ 
16. 1-24. 



Ammal-Nursed Infants 


37 


Egypt, says — wild bees live mostly under stones or in 
cleft« of the rock, as in many other countries, and the expression 
of Moses and of the Psalmist, honey out of the rocky^'^^ shows 
that m Palestine their habits were the same ’ What applied to 
Egypt and the Levant held good for Greece ” 

The legend domiciled bees in the Cretan cave As C^ook 
explains, nothing could lx more natural than that the bees 
haunting the traditional birthplace of Zeus should be regarded as 
his attendants 

Another tack must Ixi used to account for the connection of 
the bee with Pindar The figure of honeyed words or speech is 
common in Greek, being well established in Homer and Hesiod, 
the earliest Greek writers extant It was doubtless this meta- 
phor that gave rise to the idea that bees alighted upon or 
fed infants that were destined to become sweet singers or elo- 
quent speakers 

There is at present a tendeni y to find evidences of totcmism 
in classical folk-lore I have seen the suggestion made in print 
three times that the stories under discussion are due to, or 
survivals of, totemism In conversation with me an anthro- 
pologist of wide experience attributed them to the same source 
Totemism would explain the Syrian taboo on fish and doves 
Again, the common North American Indian story in which the 
suckled child takes the name of the annual that nursed him and 
becomes the progenitor of a tribe named from the anunal,*^® 
IS certainly not radically different from the classical type in 
which an eponymous hero is suckled 

*** The Ancient Egypltamy II 415 
Deal , XXXI! 11, Psa , Ixxxi 16 

See Homer, Iliad, 2 87 flf , 12 167 ff Op at , p 5 

**• See A 8 Pease on Cicero, De Dimnoiione, 1 78, Margaret W 
Morlcy, The Honey^Makers, pp 286^287, Robei^Tomow, De Aptum 
Mellisque apud Velerfs Significatione, pp 89-103, 114-118 
Eg, Jane Hamson, Themis, pp 118-157 

De Sanctis, Stona dei Romani, I 213-214, Pais, Stona Crxlica di 
Roma, I Part I, 293, J A Macculloch, The Childhood of Ftdton, p 277, 
n 2 Roscher, Lexikon der gnechtechen und rdmtaehen Myihologie, s v 
Romulus, p 176, takes no stock m this theory 

“• For an illustration see S T Rand, Legends qf the Micmacs, pp 
259-262 
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A close European analofi^e to the American tales, later in 
date than the classical versions but representing an earlier type, 
IS that of the ancestor of the lurks **hike Romulus, the founder 
of that martial people was suckled by a she-wolf, who afterwards 
made him the father of a numcious progiuiy, and the represen- 
tation of that animal in the banners of the Turks preserved the 
memory, or rather suggested the idea, of a fable which was 
invented, without any mutual intercourse, by the shepherds of 
Latium and those of Scythia 

While totemism offers a tempting solution of the ^type’ 
story, so to speak, it seems best to accept this explanation with 
reservation, at least until classical scholars with training in 
anthropology cease to question the evidence foi the existence of 
totemism among the Greeks and Romans 

IHb THLOHY OF WONDFU-CHILDREN 

I think there can be little doubt as to the psychological 
reason for the creation of most of these stories They illustrate 
the tendency, which still exists, foi incidents and anecdotes to 
cluster about the names and careers of distinguished men They 
are 'human interest' stories which do not fail to manifest the 
reporter's fondness for exaggeration The ancients wished to 
show that evidences of divine favor and omens of future great- 
ness attended the hero or god even in youth 

Suggestions of divine intervention and protection are in fact 
made by the ancients in narrating the youthful vicissitudes of 
Romulus and Remus, Lycastus and Parrhasius,”^ Cyrus, 
Cybele,*®^ Semiramis,^" Telephus,*** Daphnis and Chloe,^” Hip- 
pothous and Habis The feeding of Hieron II by bees was 
interpreted by soothsayers as portending sovereignty for the 

Gibbon, The Decline and Fall of the Roman Empire^ chap 42 
Livy, 14 4, Dionya , 1 79 
PJiit , Mor , 314 B (ParalleU, 36) 

Herod , 1 122 

Diod , 3 68 1 Longua, Daphnit and Chloe^ 3 32, 4 36. 

Ehod ,2 4 4 Hyg , Fab , 187 

“ ApoUod ,2 7 4 Just , 44. 4 
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infant Pliny thinks it better to attribute the suckling of 
infants by animals not to the nature of animals, but to the 
grandeur of the destinies to be fulfilled 1 he mothering beast 
and the foster-father, frequently in the guise of a shepherd, 
appear with the timeliness of a deiis ex machina in a divine 
tragedy 

One ancient writer says that a person fortunate enough to 
have had an animal-nurse boasted not so much of his pedigree 
as of his having been nursed by an animal In concluding 
his recital of the youthful perils of Romulus and Remus 
Plutarch says “But we should not 1^ incredulous when we 
see what a poet fortune sometimes is, and when we reflect that 
the Roman state would not have attained to its present power, 
bad it not been of a divine origin, and one which wEts attended 
by great marvels “ 

Ihese wonder-tales are told in general of national heroes and 
distinguished persons They were regarded as proofs of the 
destinies that controlled the ends of heroes and heroines It is 
obvious, however, that they were created after the attainment of 
greatness or prominence Their adventitious character is shown 
at times by the existence of other conflicting stories which seem 
to be older or more natural 

There were, however, other ways of indicating wonder- 
Just , 23 4 (K9 

J\i(U Hut ^ 8 01 In the Wolfdietrich story the wolf’s taking the 
baby pnnee to its lair wmi a manifest sign that God intended to aid the 
babe m its future life Sec Licbrccht, Zur Volkshinde, p 462 
Porphynus, De AbsiinefUta, 3 17 

R(m , 8 7 Pemn’s translation 1 should suggest ‘ craftsman ' 
instead of ‘ poet* in the translation 

144 The story of Daphnis and Chloe I regard as a literary use of a folk- 
tale In ms introduction the author tells ua that while hunting m the 
grove of the Nymphs m Lesbos be saw a picture m which there were 
cattle suckling infants This and some other thmgs that he saw inspired 
him to w'nto the romance The first story in Kipling’s JungU Book, Mow- 
Qn B Brotheri!, which pictures a child among wolves, la another inst^ce of 
the same sort of thing 

>* To disregard the many conflictmg accounts of the founding of Rome, 
oontwt the stones of Aeolus and Boeotus as told by Hyginus, FtAulae, 186, 
and Di^orua, 4 67 For the fable of Attis compare Arnobius, Ade Nat , 

6 6 and 6 13 with Pausamus, 7 17 11 
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children There was a prevalent notion that when a child 
smiled or laughed at birth the future held something unusual 
m store for him If an insect fed an mfant that was not ex- 
posed the event was portentous A grain of wheat put in the 
mouth of the youthful Midas by an ant was a sign that ho 
would be a rich man If a bee alighted on the cradle of a 
sleeping mfant and placed honey m its lips, the event was an 
omen of eternal fdicity ‘‘Those who wtre possessed of super- 
natural shrewdness, m particular singers and sages, are said to 
have been fed by bees, commonly during infancy ” Through- 
out the entire day on which Alexander the Great was born 
eagles remained ptrehed on his father house, an omen that 
signified double sway over Europe and Asia When the 
Indian Sandrocottus, exhausted by his efforts to escape his 
pursuers, lay down to sleep, a lion approached him and wiped 
off his streaming perspiration with his tongue This omen 
aroused him to aspire to the kingdom 

Whatever may have been the origin of the ‘type’ story of 
animal-nursed children, when these tales became common m 
historical tunes, they formed simply one, though an important, 
entry m the catalogue of things that signified wonder-children 

Univbrsitt op Michigan 


See D R Stuart, On Vergil, Eclogue IV Classical Philology, 

16 20^230 See also the chapter on Le Hire Riluel in 8 Remach, CuUes, 
Myihes el Religions, Vol IV, pp 100-129 

Cic , De Z>tt) , 1 78, Val Max , I Q Ext 2, Ael , Var Hist , 12 46 
Hac (apea) aolidae et aetemae fehcitatia indices exatitemnt, (lormicn- 
tie in cuniB parvuli labelha mel uiserendo — Val Max., 1 6 Exl 3 

“* Cook, Journal of Hellenic JSludtes, 15 7 For references see p 9 and 
also A 8 Pease on Cicero, De Dinnatione, 1 78 
Just , 12 16 5 
“* Just , 15 4 13-20 
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EXPLANATION OF PLATE II 

tiQ 1 Clay jmpreasjon of a *50111 found with tho archives of the palace of 
Knosaos, showing infant and horned sheep (x3) Reproduced from 
The Journal of HeUentc Studies, XXI 129 

Fia 2 The reverse of a Roman denanue, showing the wolf suckling 
Romulus and Remus (x 2) Ihc object on the tree just above the 
wolf^s l>ack 18 a bird, evidently a woodpecker The hgure behind the 
wolf 18 the shepherd Reproduced from A Catalogue of the Roman 
Coins in ike British Museum, Vol III, Plate XXVI, Fig 6 

Fig 3 A com of C ydonia, showing the eponymous hero Cydon suckled by 
a dog Reproduced from A Catalogue of the Greek Coins tn the Bn/itA 
Museum, Crete, Plate VII, Fig 4 

Flo 4 A com of Damascus, showing a child, an eponymous hero (?), 
suckled by a doe Reproduced from A Catalogue of the Greek Corns m 
the BrUish Museum, Galatia, Plate XXXV, Pig 6 

Fio 5 A small section of a wall painting from Herculaneum, showing 
Telephus suckled by a hind Reproduced from Guide du Musie National 
de Naples, Plate 6 

Figs 0, 7, 8 (jcms showing a maiden attended during her sleep by a 
serpent, by a bee and an eagle, and by an ant and an eagle Repro- 
duced from rUrtwangler, Die anttken Gemmen, Vol I, Plate XXX, 
Figs 66, 52 and 58, respectively (The figures are enlarged xll, ll, 
21, respectively ) 





EARLY MUSICAL SCALES IN THE LIGHT 
OF THE TWENTIETH CENTURY 

CHARLES K WEAD • 

Your attention is invited to a brief examination of some gen- 
eral aspects of the study of the beginnings of music and to some 
conclusions based on recent monographs The subjects of rhythm 
and percussion instruments must be excluded and the discussion 
limited to early musical scales tn the light of the twentieth century 

The early history of music both among the ancients and among 
primitive people now living is very imperfectly known, the suc- 
cessful study of it requires various kinds of knowledge rarely if 
ever possessed by one man — knowledge of foreign tongues, of 
psychology, of physics, and a little but not too much knowledge 
of European music 

But what does one mean by “scale”? Disregarding medieval 
usages we today may mean by it (a) the senes of sounds (or 
the notation of them) used m any musical performance arranged 
m order of pitch, (6) the senes of sounds produced upon a par- 
ticular instrument, or (c) most defimtely, an independently re- 
producible senes of sounds arranged in order of pitch, recognised 
as a standard, and fitted for musical purposes 

This last definition covers only comparativ^y modem music 
and appbes especially and predominantly to the equally tempered 
chromatic scale and to the diatonic scale, just or tempered , but 
It also covers Debussy's whole-tone scale ahd the five penta- 
tonic scflJes used in many Scotch tunes that can be played on the 
Mack keys of the piano This meaning, therefore, involves a 
host of modem ideas of tonality, relationship, and the hke, labo- 
riofusly taught to the musician, which he can scarcely avoid oarry- 

* Fopsieriy professor of Pbysies at the University of Michigan, after- 
wards for over twenty years an exaimner of musu^ instrument apphea- 
UoQs in the U Patent Offloe, 
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mg over to scales of primitive peoples, the word ** pentatonic” 
suggests a precision not often warranted by our knowledge of 
primitive music and not involved in the English term “five- 
tone” or “five step ” I wish the word and the word “natural” 
might be banished from the literature of early music 

It has just been implied that our knowledge of early music 
is very incomplete and the voluminous htoraturo on the subject is 
verj unconvincing We may note fiv( reasons for this condition 

(1) Among most if not all civilized peoples the arts were pre- 
historic and were attributed to Gods or heroes, by the time men 
were ready to form theories, if they ever reached that stage, the 
early steps were forgotten, to our generation some of the probable 
steps are suggested by existing instruments of piimitive people 

(2) Because of contradictory or erroneous statements of 
writers, as the fable of Pythagoras's hanuners, the alleged Arab 
scale of thirds-of-a-tonc, or the Hindu scale of quarter tones 
Boethius's wntmgs confused European musicians for a thousand 
years 

(3) The ingrained conviction of the ordinary musical writer 
that our common diatonic scale, given by the white keys of a 
well-tuned piano or organ, is a natural scale and that every per- 
former aims to use it The result is that generally a transcrip- 
tion of exotic music is colored and falsified by extraneous harmonic 
associations as truly as a landscape is changed when one looks at 
it through colored glass Many illustrations might be cited, 
for example, the pianist who some thirty years ago accompanied 
the first troupe of Fisk Jubilee Singers to England told me that 
some of their songs could not properly be accompanied by the 
piano because they are not in the piano scale Professor Fillmore 
(1) after adding harmonies to Miss Fletcher's transcriptions of 
American Indian songs finds some “curious results” which he 
catalogues, then he adds “These points cover pretty much the 
whole ground of modem harmonic structure”! 

(4) Many of our musical terms have or have had two or more 
meanings, and terms taken from the Greek are often confusingly 
changed m meaning, the words sc^le, harmony, enharmomc are 
illustrations 
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(5) The lack of a suitable notation The present one carries 
inevitably harmonic associations that disguise a simple melody 
written m it The scientific staff in occasional use for more than 
a century has thirteen lines to the octave Since these are too 
numerous to be distinguished readily, alteniato linos may be 
omitted , the result corresponds to Debussy's whole-tone scale and 
to the Janko key-board, to identify lines, letters (clefs) may be 
added, or those lines may be drawn heavier that correspond 
either to the ordinary staff or to the black keys of the piano This 
staff corresponds to the piano-scale with its equal steps and is 
ideal for scientific purposes Of course no one imagines it will ever 
displace the present staff with its wealth of printed music 

These are some of the causes of the failure of the histones 
of music in past centuries against which the modern scientific 
student must guard himself 

A new era began with the publication m 1863 of Helmholtz's 
famous work on the Sensaitons of Tone as a Physiological Basis 
for the Theory of Mime, the English translation of winch appeared 
in 1875 This was a groat stimulus to the scientific study of 
music and led to many controversies with musicians, the latter, 
as artists, rightly resented the dicta of some scientific men saying 
“Thou shalt" or “Thou shalt not," but their denials of \he re- 
sults of scientific research sometimes revealed pitiable ignorance 
We now see that his theory of harmony as based on harmonic 
over-tones and beats was not adequate and was not so much a 
umversal explanation as a justification of the music and the in- 
struments of his day 

The new materials now in the twentieth century at one's 
disposal include several great collections of instruments with 
catalogs of most of them, several treatises on non-European 
music, especially translations of Oriental writings, great collec- 
tions of phonographed records of primitive music and transcrip- 
tions of them, notably of American Indian songs by Miss Frances 
Densmore, pubhshed by the United States Bureau of Ethnology 
(2), and of Asiatic and African people by Dr Hornbostel of Ber- 
lin, which are scattered through various journals, also Balfour's 
monograph (3) on the musical bow and Sach's on Egyptian mstru- 
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ments (4) and Lavignac's Encyclopidte (6) , Bingham's bnef paper 
(6) in the Psychological Bulletin, 1914, gues an admirable sum- 
mary and bibliography of recent progress 

Before we discusa these and other materials at our disposal, 
consider the state of mind m which one should approach the 
problems of exotic music Home observers and writers seek to 
show how much it has in common with our music, they treat 
music as a universal language, in spite of familiar incidents to 
the contrary, as the aversion of most hearers to music not of their 
familiar type, or the inability of the singers at the Munich opera 
house to learn somi of Wagner's music, so that preparations for 
the perfonnance of it had to be abandoned 

But a more liberal and scientific state of mind is possible In 
the presence of an unfamiliar instrument oi picture or description 
of one, the serious student should try to answer the questions 
“What did the maker of this instrument do?” (defining the re- 
sult by numbers and measures) and “Why did he do it?” The 
senoua attempt to answer these questions will develop the sym- 
pathetic attitude which is characteristic of culture as truly as 
classical studies are supposed to do Many of the ordinary writ- 
ings on far-away music are not only unscientific but unsympathet- 
ic, dogmatic and illiberal 

Assume now that we have before us a great collection of 
early or primitive instruments or pictures of them 

Consider first the instruments of the flute type, distinguished 
from simple whistles by the fact that several sounds of different 
pitch may be drawn from each of them For present purposes 
it 18 immatenal whether the vibrations are excited by blowing 
across the open end of the tubc^ or across a hole in the side of the 
tube, or by using a mouth-piece, or a single reed hke the clarinet 
or a double reed like the oboe Such instruments are found all 
over the world The tub© may be cylindrical or conical, the 
important feature for present purposes is the senes of holes 
burned or bored along the side, their location depends in part 
on the relative lengths of the tube and the player's arm, if the 
tube 18 very long the lowest hole is often at a considerable 
distance above the lower end of the tube Now it seems a very 
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obvious thing to produce a sound by blowing in the end of a 
tubf) as a hollow plant stem (Lucretius says they wlustle m the 
wind) and to got other sounds by making holes in the sides of 
the tube and likewise obvious to stop these holes by the hn^ 
gers No great degree of intelhgence is needed to take these 
steps But the next stop shows intelligence — the application 
of older ideas of artistic satisfaction due to repetition of similar 
designs Tins led to locating the holes of the flute at equal dis- 
tances, a definite fixed succession of sounds could then lie pro- 
duced which may clearly be called a scale, but it was unlike anv 
modern Euroixjan scale, for the successive intervals became 
greater as the notes became higher In other words the specifie 
audible results were a secondary result or a by-product of a con- 
struction made to appeal to the eye (7) This view has been 
adopted and developed by Hornbostel (9) 

A modified type of the construction has the holes in two 
groups, the distance between the groups lieing greater than that 
between adjacent holes Both types are widely distributed over 
the earth, from the pipes taken from Egyptian tombs to the bam- 
boo or pottery tubes of modern primitive people Varieties of 
these flutes are illustrated m a paper of mine pubhshed by the 
Smithsonian Institution m 1902 (7) The number of holes would 
naturally be six, three for each hand, while the double flutes 
would have three or four holes After men had acquired ideas of 
a definite standard scale, this primitive scale was corrected by 
varymg the location of the holes and changing their diameters, 
80 the flute became a complicated thing until a century ago Boehm 
reconstructed it 

Going back to Egyptian times we may note that the end- 
blown long-flute IS figured on a tablet older than the first dynasty, 
which 18 dated by Breasted as beginning about 34()0 n c (4) 
The double oboe and clarinet appear about 2700 b c Loret (5) 
has collected data regarding nearly fifty actual instruments m 
the museums of Europe, many have the holes at substantially 
equal distances and it is doubtful if any of them give our scale 
except accidentally 

Another wind mstrument of extreme mterest comprises an 
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air chamber with a whistlo-mouthpiece and a few openings that 
may be closed by the fingers No formula is found for tins in 
text books on acoustics One form of this has come down from 
early Chinese times The most beautiful specimens are from 
Costa Rican graves and are now in the Washington museum (7) 
These are of pottery in a crude bird-shapr and have four finger 
holes, in the Ix^st specimen these holes are acoustically equiva- 
lent, so only five sounds can produced, viz, F, A, V, D, E, 
or do, me, sol, la, si A formula was d(duee<l that involves the 
square root of the sum of the diameters of th( uncovered openings, 
the computed pitch agnes with the observed piteli to one -eighth 
of a semi-tone It will be ohseivcd that the successive intervals 
decrease as the pitch rises, also that if the finger holes have un- 
equal diameters, the pitch will depend on whicli openings are un- 
covered, so with onl> four finger holes sixteen notes are possible 
but nine is the gieatest number found Here, as with the flutes, 
the holes are located in a s>mm(tnoal way and evidently form a 
design But observe that a score of these instruments substan- 
tially alike to the eye may furnish a score of sensibly different 
senes of notes, the idea of a standard pitch and of one or a ft w 
standard senes of notes had not yet developed, then is here no 
scale under the third definition above 

To turn to the stnng instruments, probably no one doubts 
that they have developed from tlie hunting bow Balfour has 
collected figures showing forms of the “musical bow” from all 
parts of the world Many of them have gourd resonators or other 
means of strengthening the sound, and some 1 think show means 
for readily varying the tension and so the pitch The subsequent 
steps m the development have not yet been systematically traced, 
two of them were 

Putting two or more strings on one bow, 

Fastening two or more bows side by side, each bow having its 
own string 

The results of development along this line were the harps and 
lyres In the harps the strings were of different lengths and so 
the compass of the instrument might be much greater than that 
of the lyre, but the harps of classical times have no front pillar 
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and so the total tension on the stnngs must have been small 
Several forms of harps arc shown on the monuments as in use 
by the t^^yptians — the bow-harp, stutz-harp, shoulder-harp, 
angle-harp (4) 

In the lyres (including the Greek cithara and phorminx) 
the strings were of nc^arly equal length, but the diameter and ten- 
sion of the strings doubtless were varied to produce a scale The 
Bjgyptian lyres generally appear to have been held with the 
strings extending away from the player, but imong tlu Greeks 
the strings were nearly upright 

One would like to know about the tuning of these instiuments, 
but there is little told us, there was no standard pitch correspond- 
ing to our A of 435 vibrations or the Chinese Lu W hat ap|)ear to 
be tuning pegs like ours were gciieially only pegs to wedge the 
strings into a hole, so precision of tuning was impossible and it 
IS questionable whetlier the crude strings under a slight tension 
would give notes whose scale-iclations weie clear, even if the 
player had somehow learned of definite n lations 

The one instrument that could furnish a standaid senes of 
intervals is the guitar or lute , this is widely found throughout the 
world and has been liovelopcd in the violin to be a most impor- 
tant uifetrument It comprises (a) a resonance body, box, sound 
ing-board, or btlly, (b) a rod or neck ixtonding from one end 
of the body, (c) one or more strings attached to the Wily and 
neck lying parallel to the neck and near enough to it so that an y 
of them can be pressed agamst it by the player’s hngcr and the 
vibrating length be determined Many forms of the instrument 
have points marked by the maker oi tuner when at the strings 
are to be stopped These markings are called frets, like the 
borings on flutes, they are sometimes found equally spaced This 
IS the case m the lute which appears on a Babylonian monument 
as early as 2500 b c and on an Egyptian one about 1500 B c 
Strangely the lute was practically unknown to the Greeks 
But I have no doubt that it was by the lute or the acoustically 
similar monochord that the numerical relations were obtained, 
8/9, 3/2, etc , which Ptolemy and many followers have given and 
which are creefited to Pythagoras though he probably learned 
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them in Egypt One who desires to know how an old-time musi- 
cian used these instruments to give definite scales may read 
Land’s French translation of Al-Farabi’s Arabic treatise of 
about 1000 A D 

The remaining points that there is time to speak of may best 
be connected with a chronological chart ((Jhart exhibited ) 
We take Egypt as furnishing the longest and best time scale 
among the ancient states, indicating the dynasties and years 
when certain instruments appear in the records, for companson 
a few other events are noted The bumonans had the long-flute 
and the lyre before 4000 b c , the Chinese claim a date of about 
2700 B c , the Homeric pc nod is put at about 1300 b c , — about 
half-way from the date of the Sumerian record to our own time , 
Pythagoras came about bOO b r and most of the Greek writers 
on music between 200 b c and 200 ad It will surprise most 
people to see how far Greece was from the beginning musically 
The more one studies the long history of music the more he 
will hope that the archaeologists may find an inscription or manu- 
script that will throw light on the way the ancients came to fix on 
three, four or seven strings for the lyre 

Ann Arbor, Michigan 
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GENETIC FACTORS FOR YELLOW 
ENDOSPERM COLOR IN MAIZE* 

E G ANDERSON 

Yellow endosperm color has long been used in genetic 
studies in maize But it early became evident that more than 
one genetic factor is frequently involved East (1910) observed 
15-to-l ratios and reported two factors for yellow These 
factors were assumed to give yellows of equal or nearly equal 
intensity, the two combined giving a deeper yellow Emerson 
(1911) reported two factors for yellow, one for deep or golden- 
yellow, the other for pale yellow White (1917) has reported a 
factor for white endosperm which is dominant to yellow The 
influence of endosperm texture on endosperm color has probably 
been recognized by all who have worked on yellow endosperm, 
even where no mention of it is made m their papers The 
difference m color in reciprocal crosses due to the diploid nature 
of the polar nucleus has been recognized m most of the later 
reports The terminology used by different writers has not 
been uniform and has led to some confusion 

In order to use yellow endosperm effectively in linkage 
studies, it was necessary to know more definitely the factors 
dealt with In addition to checking up the yellow endosperm 
factors present in the wnter^s own cultures, tests were made 
with yellow types from other sources A comparison of the 
yollows supplied by several workers made it possible to eliminate 
some of the confusion due to differences m termmology 

TESTS 

In addition to types from other sources, a number of yellow 
strains were selected from the wnter's cultures and others from 

* Paper from the Etepartment of Botany of the University of Michigan, 
No 206, reporting research conducted by the author while holding appoint^ 
ment as National Research Fellow in Biology 
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Dr R A Emerson’s cultures, in an effoit to get typos showing 
different intensities of yellow and differences m tleainess of 
segregation into yellow and white All were crossed with white 
endosperm, dilute purple plants {y b PI) The hybrids weie 
then crossed with pollen from white endosperm sun-red plants 
{y B pi) m order to test for hnkagt with the PI factor for 
plant color (Emerson, 1021) Recfssne h factor in the hybrid 
gave less purplish coloration in the {lericaip than the dominant 
thus enabling the separations of endosperm colors to 1x3 
made more easily The dominant B factor was intioduced in the 
outcross m order to facilitate the separation of plant colors 
in the field 

The results of this senes of tests can be stated in a very few 
words All the deep yellows showed linkage with PI These 
yellows are almost c^ertamly due to the same yellow factor, K, 
which had been previously shown to be linked with PI (Emerson, 
1921) The pale yellows Ustod have shown no linkage with PI 
No further work has been earned on to test for identity among 
the pale yellows 

Among the yellows tested were the two used by Babcock and 
Collins (1018) undei the names of ‘‘amlx?r” and ‘‘yellow” 
These correspond to the yellow and pale ydlow of Emerson 
(1911) and others The ydlow used by White (1917) in tests 
with the dominant white factor is also a pale yellow No 
matenal was available from East’s early work (1910) in which 
he difloovorod the presence of two factors for yellow His data 
are readily interpreted on the basis of a deep and a pale yellow 
such as are usually present in yellow dent vaneties 

Tests on the dominant white factor have shown it to be 
dominant to the deep yellow Dominance is, however, not com- 
plete Tests on the linkage relations of this factor are in progress 

THE KNOWN PACTOKS FOR yrt.LOW FNDOSPERM COLOR 

At the present time throe genetic factors for endosperm color 
in maize are sufficiently well known to be used in linkage tests 
and other genetic studies The terminology given here is in 
common use among most workers in maize genetics 
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Yellow Endosperm Color in Maize 

y - - } ellow — ■ This (lomumnt fa( tor p;iv( s the deep yellow 
to orange-yellow en<lospoim color found in nearly all yedlow 
varieties of maize Donimance is incom])l( te, the heterozygous 
forms being lighter in color than the homozygous dominant 
The hybrid y xY xa lighter in color than Uie rttiproeal Y x y 
This has been explained (>> the fact that the endosperm 
IS tiiploid m constitution, tin polai or cndosptrm mukus 
of the embryo sac Ining diploid "llif Y factor for > ellow 

endosperm has been shown to be linked with the following 
gtnctic factors, FI (Emerson, ld21), srn (Andeison, 1921), 
(Eyster, 1924) Wi. (Dtiiurec, 1921), 11% (Dtincrcc, 1923') and H i 
(Stroman, in press, also Lindstiom, 1923) 

Yp — Pale yellow — This factor, also dominant, gives a pale 
or light yellow color 9 his j^dlow, in a<khtion to lieing more 
dilute than the dec p yr How, also dilTers in being a clear or lemon- 
yellow, never appioaching orange- or am Ik r-y ellow No data 
showing any linkage with pale yellow have been pub]ihh(‘d It 
IS, however, known to be linked with a factor for pale-green seed- 
ling color (unpublished data of Dr M Dcmercc) 

iWh — Dominant white endosperm color — It is dominant 
to both deep and pale >(llow, but dominance is not complete 
No linkage data arc available 

In addition to the three factors listed there are othem which 
may well be classed as modifying factors Chief among these 
are the factors affecting endosperm texture The hard translu- 
cent endosperms of the flint and pop corns become a much more 
intense yellow than do the soft opaepie starchy or floui corns 
The intensity of color is also very much affected by the waxy 
and sugary conditions of ondosix^rm texture There is some 
evidence of rather pronounced endosperm color modifiers not 
related to any obvious differences m endosperm texture 
Smee, however, these factors arc harellj^ adapted for use as aids 
m further genetic work, it has not been thought worth while to 
devote further time and energy toward their analysis 

University ok Michigan 

* In the text of Dr Evster’s paper pni was meorredly stated to be 
linked with pale yellow Ihe Fi data presented are from dihybnds of 
constitution Y y Pm pm 3 p V p 
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FOMES FRAXINEUS FR IN CULTURE* 

DOW V BAXIER 


It is known that Fomes fraxineun (Plate III) is a rare plant in 
the United States Atkinson (1) reported the fungus as being en- 
tirely confined to ash, occumng on the European ash in Europe 
and on our native ash species in the United States Lloyd (8) 
wntes that it occurs on ash, apple and locust in Europe, wheie 
the fungus is said to be common In this country, Kauffman 
(7) reports the fungus in Michigan on ash It has since been seen 
in this state on oak and maple In all cases the collections were 
found on stumps, and so the fungus is legarded as a true sap- 
rophyte In addition to Michigan, Overholts (12) records it for 
Ohio, Illinois and Iowa, as occurring usually on ash Mumll (11) 
reports it from New York and Louisiana in addition, and also 
states that it occurs on trunks and stumps of sweet gum 
and peach 


THE IDENTITY Ot F0MS8 FRAXINBV3 FR 

Fomes Jraxineus has been frequently confused with other 
fungi Von Shrenk (16) discusses this plant on ash along with 
Fomes fraxtnophtlus in connection with his work on the decay 
of white ash Speaking first of F fraxtnophilusy he says ** There 
18 some question as to what name ought to be given to this fun- 
gus Ho adds further ‘Tn view of the fact that the only Eu- 
ropean specimens of Polyporus fraxineixs available do not agree 
with the present fungus, it is deemed best to retain the name given 
by Professor Peck (i e P fraxtnophilua) for the present It may 
be necessary to make it a s)aionym of Polyporus fraxineus after 
a further comparison with European material We now know 

♦ Paper from the Department of Botany of the University of Michigan, 
No 213 
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that Von Shrenk was correct in retaining the name for the fungus 
he studied, and in the meanwhile F fraxineus has Ixicome well 
known in the United States 

Lloyd (8) in referring to Fmnrs fraxi?ieuii says “We take 
it m the sense that it has become establish! d by use, although not 
correct historically, for Femes fraxineus originally with its colon d 
pores, was no doubt the same as Fmnes uhnanus It is closely al- 
lied to ulmarius and has been generally confused Bcikeley seems 
to have been the only one who appreciates the real difference He 
called the plant Forties cyhsinuSf which in justice is the correct 
name for it “ 


THF SPOHOPHOKh 

The applanate pileus is inerusted with a hard upper layer 
The surface of the fruiting liody is whitish in young growing 
plants, but the coloi darkens to brown or may even become 
blackish with age The flesh-colored cont<*\t is decidedly of a 
punky or corky nature, and the way m which it separates is a 
very conspicuous feature when a fruiting body is broken apart 
The tul)es when occurring in layers arc indistinctly stratihed In 
the collections studied they arc for the most part confined to one 
layer near the outer portions of the sporophore, but m older parts 
and near the point of attachment, tlicy show this stratification 
The plants are distinctly jierennial The pores arc round and 
numlxjr about four to six per millimeter The spores, as reported 
m the literature, are subglotose, smooth and subhyahne They 
are said to measure 5 x 5-0 microns No cystidia are present 

The fruiting body of Fames fraxineus is in itself very distinct 
and IS readily recognized in the field The dimidiate or imbri- 
cate habit of growth and the glabrous and often tuberculate ap- 
planate pileus in addition to the pinkish context are distinctive 
characteristics The morphological differences, particularly in 
the length of tubes and the shape of the pileus, distinguish it from 
the only other species of this genus m Michigan having a rose- 
colored context, namely, Fames roseus This latter species, too, 
IS known only on conifers, while Fames fraxineus is confined to 
frondose wood 
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THK ARrUlClAL CULriJKt Ol* OTIIHt RPFCIES 
Ot THf (JhNUS tOM! S 

The K<^nijs Joints has [xrluips rc(fjv((l 1( ss attention in 
eultuial investigitions than an> othei f^roiip of funRi as 1 ir^ro, and 
as widely and (onnnonly distributed throughout tlu tenipeiate 
lORions hew gdKia arc of inoK importanei to fou st pathology 
tlmn the one under eonside ration Sinct tlu tina of BrefcldN (2) 
studns of Fomes applunaius, F fonnntarius^ F pinicola, F uj- 
ninruiH and others, few s[m ties of this genus have been cultured 
In recent yemrs, however, some very exeellent papeis have Ixen 
published White* (17) sueeeeeleel in culturing homi'i applannius 
from spoie to spore under artifieiil eejnditions Long and Harseh 
(0) eullured se vend sjxeies of this genus I hey fenind in their 
work that the vegetative charaeters eif many woejd-de&troymg 
fungi distinctly aid in determining the identity or casual or- 
ganism of a given rot 

Ihese authors conclude that difference's founel in cultures may 
be used to e'stablish the mdepenelence of spe^cies haull (4), some- 
what earlier, compared cultures of Fomes officmalis to those of 
Poly poms mlphiireiis^ as these two fungi produce similar decays 
in many respects Humphrey (5) has conducted a senes of dura- 
bility tests on Greenheart with seven sp{*cics of the genus Pomes 
and other basidiomycetes Schmitz (13) elctermincel the enzyme 
action of Fomes xgnianm with material grown in pure cultures 
and he also worked with Fomes roseus in another connection (14) 
Schmitz and Daniels (15) made decay testa of coniferous woods 
with cultures of Fomes pimcola 

METHODS USED FOR FOMES FRAXINBUS 

The fruit bodies of Fomes fraxtneiis were found in November 
while in an excellent growing condition on Acer sacchannum 
The material was brought immediately into the laboratory from 
the field and studied In all culture work it was found that fresh 
sporophores proved most useful In this condition, tissue taken 
from the fungus is most hkely to continue growth on artificial 
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media, and the dangers from contamination arc considerably 
lessened 

The fruit bodies were washed in sterile distilled water several 
tunes and were handled with sterile forceps A sterile scalpel * 
was used to remove the (xtcrior portions from a section of the 
sporophore, and the general '"tissue method” as described by 
Duggar (3) was employed A portion of the context was placed 
on previously sterilized malt-extract agar in pctri dishes The 
fungus mycelium produced from this inoculum was used as stock 
material As large quantities of agar were required for cul- 
turing other wood-destroying forms, the same medium was used 
in the work with Fomea fraxxneus Malt extract agar - was found 
to answer the requirements both from the standpoint of technique 
and growth of the fungus After many tests were made m order 
to determine the best concentration of the malt-extract, it was 
found that, within limits, concentration was not as important a 
factor as it might at first seem The amount used influenced 
mainly rapidity of growth, depending somewhat on moisture and 
temperature conditions For general purposes, however, the 
following formula was found most adapted for this use 

25 grams agar agar 
25 grams malt-cxtract 
1000 c c distilled water 

In other work where decayed wood was used (when the ma- 
tenal was placed m the petn dishes), the substance dried out before 
the mycelium had time to make growth In such cases it is very 
important that the inoculum he transferred to sterile distilled 

‘ In later work, razor blades were found more convenient Those were 
dipped m corrosive subhmate solution and were heated over a flame until 
dry just before using The blades were not Wted enough to bum the 
fungus This process avoided a delay m waiting for scalpels to cool 8p^ 
was an important factor in such work smee the sporophores were uncovered 
dunng the operation 

* Oatmeal agar was also a very suitable medium for Fomea fraxtneus 
The agar was easily prepared and the fungus grew rapidly on this medium 
The formula given by Pethybndge and Murphy [Sci Proc Dub *Soc , 18 
580 1913) was used Sixty grams of Quaker oats were ground, and added 

to a liter water contauung agar Three per cent agar was usually used 
in this work 



Foines fraxinem 59 

water contained in small capsules before planting on the agar 
This process results in little danger from contamination and the 
growth of the fungus is frequently hasb ned 

Pomes fraxtnciis started growth in about a week after tlie spo- 
rophore tissue was placed on the agar From such a culture small 
portions of the mycelium were 1 iter transferred to st( rilized 
wide-mouth Erlenmeyer liter flasks containing a thick slant of the 
agar already dcscril)ed One liter of agar made four or five si ints 
The value of a readily prepared medium when a large numtK r 
of cultures arc made is evident The flasks were placed in a 
dimly lighted culture-room kept slightly l^elow room temperature 
After the mycelium had covered the surface of the agar, wood 
blocks were placed in these culture flasks 

These blocks weic obtained from white ash heart-wood so 
selected as to be free from defects The blocks measured S X 
S X 21 inches The size of the blocks selected was determined by 
tlie ease with which they could bo transferred under sterile con- 
ditions to the flask, and the necessity of making duo allowance 
for swelling of the wood when wet In some species this varies 
more than in others The size of the block also obviously had to 
do with the possibilities of contamination of the wood, the laiger 
the block, the greater the danger 

After the wood on all faces of the block had been labelled with 
a soft lead pencil, the wood was dried to a constant weight in a 
drying oven In other work it had been found necessary to keep 
a book record of each block put in the flasks in order to avoid 
error The pencil marks, in the case of some species of wood, are 
difficult to see after the blocks have decayed Pencil labels on 
such bghtrcolored woods as white ash, however, usually show 
plainly even if the block is considerably affected by rot The 
drying of the wood to a constant weight and the recordmg of the 
weight IS unnecessary where the rate of decay is not the object 
of the experiment On the other hand, the drying process m- 
creased the efficiency of etenlization and so was practiced in all 
work 

The blocks were then placed in large glass capsules, two to a 
capsule, and about 250 c c of water was added The amount of 
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water used in buch work may be arbitrarily determined after 
sterilization trials with the various speciew of wood to be tested 
The capsules were autoclaved for three and one-half hours at 
fifteen ixiunds pressun 

The blocks were then removed individually fiom the capsules 
by means of a long chrome-nickel needle flattened into a spatula 
form, and transferred to the flasks The blocks were easily placed 
in the flask and on the actively growing mycelium m such a |X)si- 
tion that the maximum amount of space was conserved They 
could also be placed m any desired position m the flask, i e , the 
wood could lx; inoculated on a transverse or the longitudinal sur- 
face This arrangement of the blocks was readily manipulated 
under sterile conditions by the spatula-hke transferring needle 
A small amount of sterile distilled water was then added to each 
flask 

When the cultures were ready to be opened, the wood was 
removed from its position in the flask by a long wire The wire 
was bent m the form of a rake No difficulty was experienced in 
removing the mycclnun and the blocks as they readily separated 
from the agar Likewise, the m>celium surrounding the blocks 
separated in sheets or mats almost completely, leaving the wood 
m an excellent condition for study 

DISCUSSION OF THE METHOD 

It Will be seen from the foregoing description that this cul- 
ture work 18 varied from older methods in use The blocks arc 
not stenhzed in the flasks and inoculated later Instead, the 
separately stenhzed wood blocks are placed uniformily on pure 
mycelial cultures of the wood-destroying fungus The advantages 
of such modifications are 

(1) the disposition of the blocks in the flasks as desired, 

(2) the uniform inoculation of the wood blocks, 

(3) an actively growing inoculum, 

(4) the moisture conditions in the flask 

In the first place, results obtained may depend somewhat on 
the disposition of the blocks in the flasks All blocks may be 
placed in such a position that they will lx; inoculated from the 



Forties f rax mens 


61 


same surface This is important sime in previous tests it was 
found that hyphao may penetrate the blocks more readily on 
the cross-section tnd A more sui^trhtiil growth may form 
when th( block is inoculatefi on its othei suifads Secondly, the 
even inoculation of the wood blocks is essentid in oidei to com- 
pare rc'sults obtained from various cultures, espc'cially m dunbility 
tests In cases whcie the blocks have Im c n pined in flasks, 
stenli/ifd, and then inoculated, the wood may icmuim scvcial 
weeks or even for longer ix'riods (dc landing somcwbal on the 
fungus) before the mycelium may reach the uood in the cultuio 
In some case's, perhaps exceptions, the bloc ks may not l^ecomc in- 
oculated at all Humphrey (6) working with Leniinus lepideus 
Fr states “In computing the actual period of test it should bo 
kept m mind that from three to four weeks are required to get 
a umfonn infection after the inoculations are made” Schmitz 
and Daniels (15) in their studies of coniferous wcxxls say “An 
effort was made to locate the inoculum m the center of the group 
of blocks The fact is of course appreciated that by this method 
of inoculation the blocks in the center of the group may l^ecorne 
infected first and may be well along the road to decay before the 
mycelium comes m c ontact with the blocks m the periphery of the 
group” The method descnlied hero avoids the difficulty ex- 
perienced by these workers If a block is placed on the mycelium, 
the test period begins almost at once, and this period is the same 
for all wood m the flask 

A third advantage of the method is that the mycelium is well 
nourished at the time of inoculation The best conditions for 
continued growth of the fungus have Ix'on established A fourth 
and very distinct advantage of the method has to do with the 
moisture relations during the period in which the fungus is grown 
All investigators working with wood-mhabitmg fungi have realized 
that the control of the moisture is a difficult problem, since the 
cultures must be kept going for a protracted period Excellent 
moisture conditions have prevailed, by the use of this method, m 
many cultures of other wood-destroying fungi, such have been 
kept going over a year without the extra addition of water Ad- 
ditional water may be added, however, at the beginnmg of the 
experiment if it is deemed necessary 
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The disadvantages of opening up cultures for watering arc 
many In the first place, the dangei's from contanunation are 
ever present, but this factor can be avoided by careful manipula- 
tion Secondly, the operation is time-consuming where many 
cultures are involved Of greater importance, however, is the 
impossibility of distributing equally the moisture throughout the 
culture when the water is added afterwards Flooding almost 
invanablj occurs if enough water is added, a condition that can- 
not be easily overcome It disturbs the rate of growth of the 
fungus as well as the moisture relations Ix'twcen the interior 
of the blocks and the atmospheric conditions in the flask 
Agam, flooding may cause a more luxuriant growth of the 
mycelium on the surface of the blocks, mstead of favoring a 
penetration of the hyphac into the wood Such disturbances, 
which hinder the comparative value of durability tests, arc 
avoided in this method 


CULTUKES 

The foregoing method has proved very satisfactory for the 
culture of wood-inhabiting fungi such as Forties ‘^Elhstanus^* 
{F fraxtnophtliL8)f Fames Jraxinophihis^ Polyporus htsptdusj 
and others Plates VI-VIII show cultures of these fungi ob- 
tained by this method 

The growth-behavior of Forties fraxtnei^ (Plates IV-^V) strik- 
ingly reveals the characteristics of the fruitmg body m color 
and texture In color, the hyphae are at first snow white, but 
later change to “cartridge buff” (Ridg ) and then to “pale 
pinkish buff” In old cultures the color may change to “pale 
pmkish vmaceous ” The mycelium on the agar as well as m 
the wood cultures soon forms a tough fclt-hke growth consist- 
ing of coarse mtncately woven hyphae In the wood cultures, 
the mycelium envelops the blocks with a leathery sheet which 
thickens upon further growth of the fungus 

It IS well known that many wood-destroying organisms are 
not as rapid m their growth on agar as fungi of other groups 
Vegetative growth of Fames fraxineus^ however, is not slow It 
IS possible that this fact may be correlated with its distmctive 
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saprophytic habits in nature A companson of the rate of my- 
celial growth in a radial direction of this fungus with other poly- 
phores is given in the following table 


Ratf of lUniAL Growth in CENriMFTFRs of hoME^ 

FRAXlNEXrS COMPAUFD WITH OtHER WoOD-DesTROYING 
Fungi in Petri Dish Cultures 


Namo of 1 ungus 

13 Da>8 

20 Da^s 

25 Da>s 

Fomes fraxineus 

1 5 

2 9 

4 1 

Fomes Elhsianus * 

4 

9 


Fomes fraxinophilus 

4 

1 2 

2 7 

Fomes Everharin 

5 

1 3 

1 6 

PolypoTus hispidus 

5 

1 3 


Pona oftliqmformis 

7 

1 7 

2 2 


• The name Forties EUtstanvs i8 used here to distinRiush the fungus 
obtained on Skepherdta argeniea from Fomes fraxinophtltLS on white ash 
Fomes EUtstanus is considered a form of homes JrannophUus 


In large flasks the same general relations hold for the rapid- 
ity of growth Special attention is called to the growth-rate 
of the first three forms It is to bo seen from the table that 
Fennes fraxtnophilits and Fames EUimanus (F fraxinophilus) 
show practically the same amount of vegetatne growth for 
twenty-five days Fames fraxineus is seen to grow faster in cul- 
ture Thus physiological as well as morphological differences 
separate Fames fraxineus from Fames fraxinophilus 

Former investigations with species of the Polyporaceae have 
brought out the interesting fact that these plants usually fail 
to produce typical pilei m culture Some fungi form the so- 
called abortive sporophores which assume various positions with 
reference to the substratum, others produce a continued vege- 
tative growth Other fungi, of which Fomes fraxineus is an 
example, produce in culture a pore surface characteristic of the 
genus Pona In this species round pores similar to those found 
m the sporophores were formed m petn dish cultures These 
pores first form as small depressions irregularly distributed 
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over the surface Sections of the pore surface revealed 
subglobose spores in abundance After sonic difficulty m 
determininK the niannei in which they wcio borne, it was 
found that they were secondary spores These spores meas- 
ured 5-7 X 5-6 microns It is mteiesting to note that these 
measurements are the same, or piactically the same, as those 
given m the literal ur< for the basidiosfion s of this species 
MicroscopK sections from the tulx' layer of the sporophores 
showed the presence of bodies similar to those obtained by cul- 
ture 

Such facts demonstrate' the necessity of a more thorough 
study of the hymenium and its structure, and moie careful meas- 
urements of attached spores in fresh sporophores It is not un- 
likely that many measurements have lieen m error because of 
the confusion of secondary spores and basidiosports While 
polymorphism has been demonstrated among tlu basidiomycetes 
by Brefeld (2), Lyman (10) and others, a great amount of work 
remains to lie done m tins field Weather conditions may in- 
fluence the kind of spore-formation in the sporophore It is pos- 
sible that under certain seasonal conditions secondary spiores may 
entirely replace the hymemal mode of reproduction m some of 
these basidiomycetes In all work of this nature the value of 
checking field nlentification by laboratory studies is apparent 

Little attention was given t^o the decay produced by Pomes 
fraxtneus Fungi which are rare or uncommon are not the forms 
which usually cause serious losses in timber supplies The my- 
celium of this fungus in culture rapidly covered the blocks, but 
its action on the wood, after three months' time, was not strik- 
ing The mycelium was somewhat difficult to distinguish m 
wood during the early stages of decay because of its hyaline na- 
ture The hyphae, although not especially abundant m the ele- 
ments, ramified the vessels m particular, and were observed m all 
other cells, the medullary rays, the wood parenchyma, and the 
wood fibers Only a very slight delignifying action was noted 
m the tests made for bgnm and cellulose * The black lines which 

* The testa used for lignin and cellulose were made with the usual 
reagents, phloroglucm and hydrochlonc acid, and chloro-smc-iodide 
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occur in hardwoods decayed by such fungi as Foiru^ igmanus 
and others were absent in the blocks, and no mottling effects so 
characteristic of certain forms of deca> occurred in the wood 
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THE RELATIONSHIPS OF THE ASCOMY- 
CETEAE, BASIDIOMYCETEAE 
AND TELIOSPOREAE 

ERNST A BES&FY 

The investigations of Kniep, Rawitscher, Bensaude and 
others, m the last ten years, have strengthened the view, long 
held by most mycologists, of the essential unity of the Higher 
Fungi The close parallelism of the nuclear behavior m the 
aacus, tehosporo and basidium has been shown to \)e accompanied 
by other points of similarity which make it impossible to avoid 
the conclusion that these are homologous structures Whether 
we follow the majority of mycologists and include the rusts and 
smuts within the Class Basidiomyceteae, or, recognizing their 
differences, remove them from that class as a separate class, the 
Tehoaporeae, the relationship remains undoubted 

It may not be improper, then, to venture into the realm of 
speculation as to the phylogeny of these classes Whence did 
they arise? Which class gave nse to which? What phylogenetic 
arrangement within each class will best indicate the probable 
hnos of descent? 

Many years ago Sachs, among other Gennan botanists, 
pointed out features of similarity between certain Ascomyceteae 
and the Flondeae, viz , possession of tnehogynes and the develop- 
ment of numerous sporogenous threads from the oogono inter- 
mingled with sterile threads also, the two sets of threads form- 
ing the fungus fruit, as they do the red seaweed cystocarp 
Upon the discovery by Stahl of the fertilization of Collema 
by non-motile sperms borne by water to the elongated trich- 
ogyne, and by subsequent investigators of the fact that the 
higher fungi have their cross walls perforated as do those of the 
Florideae, the idea of the possible origin of the Ascomyceteae 
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from flondean ancestors became rather jijenerally accepted and 
IS now held by probably the majority of lx)tanists Atkinson 
m 1915, a most keen student of fungi, repudiated this idea, while 
others have mentioned it as a possibility, but have considered it 
to be a matter of mere idle speculation The present writer m 
1913 and Dodge in 1914 have advocated the theory of the origin 
of Asoomyceteae and Floruit ac, while Church in 1921 prefers to 
consider these two groups to have had a more or less parallel 
development from some common anct stor lost in the mists of 
antiquity 

There are enough points of difference between the Ascomy- 
ceteae and the Floridcae to make it impossible, at present, to say 
that the former arose from any known order of the latter No 
attempt will be made to enter into that problem The point for 
consideration now is that of determining what are the more 
primitive features, phylogenetieally, of the Aseomyeeteae 
Clearly these must lie tliose which they possess in common with 
their seaweed relatives These are production of non-moiile 
sperms, possession of tnehogynes, abundant development of 
sporogenous hyphac from the fertilized oogone, and the 
development of a spore-fruit made up of two categories of 
hyphae, the sporogenous (ascogenous) hyphae and sterile hyphae, 
the former lieing outgrowths of the oogone, the latter arising 
apart from but mostly near to the oogone 

These conditions are all met m some of the Ascomyceteae, 
but not m the Basidiomyceteae nor m the Teliosporeae, although 
these two classes, as mentioned^ at the begmning of this paper, 
are certainly closely related to the Ascomyceteae The latter 
must then be placed first in the senes of the Higher Fungi 

As pointed out by the author in 1913 and by Church in 1921, 
the Laboulbeniales exhibit most fully the characters bsted above 
as primitive They are true Ascomyceteae and show that the 
ascus-producing habit must have arisen long ago, perhaps, as 
Church suggests, even before the loss of chlorophyll compelled 
the ancestral plants to adopt a parasitic habit, which for this 
order is upon insects This group appears to have given rise to 
no other groups, or m other words, it forms a “blind alley" 
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Church has called attention to the fact that, atructurully, they 
resemble very greatly juvenile forma of Floridcae which have 
developed their sexual organs precociously They do not form 
a true mycelium, nor la the fruit comparable to a true penthe- 
cium, but resembles much more the protective layer surround- 
mg the procarp in some of the red seaweeds The tiichogyne 
varies from a simple un branched rod-likc stiueture separated 
from the oogoiie by only a single cell to a man> -celled and very 
copiously branched organ The sjjerms, at least in some s{Kcies, 
appear to 1x3 naked 

Another group of Ascomyceteae possi'ssing piimitive char- 
acters 18 that of the apothecial lichens, the Order Lecanorales 
Some of these, like Collerna, possesh functional tnehogynes and 
non-motile sf>erms and give rise to a large cluster of ascogenous 
hyphae from the oogonial cell Each apothecium sc< ms to arise 
from a single fertilized oogone The oogonc is one cell of a coiled 
structure characteristic of many of the Ascomyceteae, called the 
ascogonium, while the tnehogyne is a long, sleinkr, many-cclled, 
unbranched thread The aseogoniiiin is far less like the caipogo- 
nial branch of the red seaweeds than is the corresponding 
structure in the Laboulbc males The parasitism of the lichens 
upon algae would, of itself, serve to indicate a more primitive 
type of organism than those which are saprophytic or parasitic 
upon land plants Wc should expect an aquatic form, upon 
becoming parasitic, to use for its hosts either water animals, as 
the Laboulbeniales did for insects, or algae 

Church beUeves that lichens have arisen from marme ances- 
tors, once autotrophic, but which, becoming heterotrophic and 
losing their outer photosynthetic layers of cells, have picked up 
mtrusive algae to recover vicariously photosynthetic relations 
with the free atmosphere ” The extremely vanable morpholog- 
ical structures of the lichens are supposed by him to represent 
the interior portions of the ancestral autotrophic forms It is 
noteworthy that the different tjrpes of hchen thallus do, in fact, 
match up very well with the various types of structure of 
Flondeae if the photosynthetic layers of cells are removed from 
the latter 
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Even within the Lecanorales there is much variation m the 
sexual reproduction In Collemodes the tnchoRyne is mtrathalhc 
and grows directly to the sperm which remains attached to the 
anthendial branch, which is also within the thallus In other 
lichens the tnchogync is short and apparently not functional 

The close sunilanty of the structure of the apothecium of 
some Pezizales to the apothecium of Lecanorales leads one to 
believe that the latter have given rise to the former by the 
reduction of the thallus to a simpler falaracntous form, the 
adoption of a mostly saprophytic habit, and the enlargement 
and frequent compounding of the apothecium Ascobolus, 
some of whose species have a massive coiled ascogonium termi- 
nated by a long, multi-septate tnchogync which seeks out the 
anthend, Lachnea with a shorter plunseptate tnchogync and 
P3Toneraa with a non-septate tnchogync represent steps of 
development toward the total elimination of the tnchogyne 
In this order, also, there are cases where the tnchogyne and an- 
thend do not come in contact, as shown by W H Brown, and 
cases where no anthend is formed at all Under both these 
conditions the many nuclei in tiie oogone pair off with one 
another in the same manner as the nuclei of male and female 
origin usually pair off 

From the Pezizales, evolution seems to have taken place m 
several directions Partially subterranean genera have given 
rise through forms like Genea and Hydnocystis to the typical 
Tuberales, through forms like Rhizina the typical Holvalles 
are connected The Phacidiales arc probably offshoots of the 
Pezizales or of some of the ancestral lichens The Exoascales are 
probably much reduced apothecial forms to be derived from 
some leaf-inhabiting member of the Pezizales with a rather 
diffuse apothecium The Hystenales are possibly developed 
from Pezizales in which the small apothecium has become later- 
ally compressed Many points about their structure, however, 
show a parallelism, if not mdicating descent from some of the 
penthecial forms, while it must not be forgotten that there are 
some hchens with a Hystenum-like type of fruit Whether 
these hystenaceous hchens are the primitive ancestors of the 
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Hystenales, or represent a newly acquired habit of paiasitism 
on algae should Ix^ given consideration also 

The penthecml senes may have arisen m the perithecial 
lichens, the Pyrenulales, or possibly the porithecium is a more 
recent development from the apotheemm arising independently 
m the two orders liocanorales and Pezizales respectuely The 
writer inclines toward the first mentioned view, that the ponthe- 
cial lichens have given rise to the other perithecial forms, in 
which case the apothccium and the pcrithecium would both 
be very early developments in the (^lass Ascomycet<'ae, perhaps 
even antedating the loss of the autotrophic algal habit Indeed, 
Dodge has shown the great similarity of the ^x^nthecium to some 
of the cystocarps of certain hlondeae It should be noted that 
the colled ascogonium with elongated fnchogync is found in some 
of the pierithecial forms which ha\e not tlie lichen habit, in 
many cases there arc produced also structures similar to the 
spermagonia of lichens Whether these six^rms and trichogynes 
are actually functional is, in some cases, uncertain In other 
cases they are known not to be functional Another type of 
sexual organ is also abundant among perithecial forms, con- 
sisting of a short, intertwined pair of hyphae, the one ascogomal, 
the other antheridial m function In some cases the antheridial 
member of the pair stems to be lacking 

In the lack of fuller knowledge as to the sexual organs of 
most of these perithecial forms any arrangement must be rather 
tentative Furthermore, the recent studies which have led to 
the establishment of the Order Pscudosphaenales and to the 
Order Hemisphaenalcs have gone far enough to show that they 
may lead to a great disruption of the Order Sphaenales as now 
recognized when these same methods of study are applied to all 
of the forms within that order Whether some of the families 
of the Pyrenulales ought to be interspersed with the non-lichen 
forms awaits further study Furthermore, the distinction 
between Sphaenales and Hypocreales breaks down in the famihes 
Melanoeporaceae and Sordanaceae Indeed, the two ''orders'' 
show such similarity in sexual organs, structure of penthecium, 
ajid the like, that it seems probable that these two orders will 
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eventually be merged In that case similar groups will be placed 
side by side differing only in the color and consistency of the 
penthecium 

Until these different orders mentioned above have received 
further careful study, the following very tentative arrangement 
can be followed Prom the Pyrenulales will be derived the non- 
stromatic Sphaenales and Hypocreales These give rise to forms 
with submerged penthecia ind finally to those in which the 
penthecia are enclosed within highly oiganized stromata Thus 
forms like the family Xylanaecae would Ik' placed near the apex 
of development of the Sphaenales with Melanosporaceae and 
Sordanaceae near to the base By loss of a penthecial wall 
distmct from the enclosing stoma have arisen the Pscudosphaen- 
alcs and from these the Dothideales By loss of the lower 
part of the penthecium have developed the Hemisphaenales 

All of the foregoing orders normally possess oatiolate pcrithe- 
cia By loss of the ostiolc and by increased emphasis on the 
Rupcrhciality of the mycelium the Order Pensponales arose from 
the simpler Sphaenales Either from the Pensponales (a view 
supported by the method of formation of the catenulate conidia 
m both orders), or possibly from the Pseudospliatnalcs, arose the 
Aspergillales with their close<l penthecia containing the asci 
scattered throughout the Ixidy of the penthecium in small 
chambers, instead of clustered at the sides or base of a large 
cavity, as m the Sphaeriak s and Pcrisporiales By the loosening 
of the penthecial walls can lie derived such forms as the Gymno- 
ascaceao From the last mentioned family by a great reduction 
in the asci resulting from th^ sexual act we can derive such 
forms as Eremascus and Endomyces m the Order Saccharomy- 
cetales From these two filamentous forms the step to the one- 
celled yeasts is very short 

It will be seen that m the foregoing arrangement such simple 
forms as Eremascus and the probably related Dipodascus, etc , 
are considered not as primitive Ascomyceteae, but as the mem- 
bers of the group furthest away from the primitive type If 
these are considered as primitive the development of tnchogynes 
and free, non-motile sperms is a hard thing to explain, while the re- 
verse process as suggested in this paper is comparatively simple 
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To turn to the Class Teliosporeae and to rivo consideration 
to the question as to which are the most primitive, the rusts or 
the smuts, the following points must Ik. considered The typical 
Uredinalcs possess a life-cycle in which there is a definite stage 
for the sexual fusion of tlu cells, followed hy a typical binucleatc 
type of mycelium with a definite stage whcie nuclear fusion 
occurs Furtheimore, a structure is always present, the pyemum, 
that is morphologically identical with the spermagoiuum of the 
lichen The Ustilaginales, on the other hand, possess no sper- 
magonium, a sign perhaps, of less pnuutiveness, and the sexual 
fusion of cells giving rise to the binucleatc type of mycelium 
IS not uniformly at one point of development m different genera, 
or even in different species of the same genus The young 
tchosporo 18 binucleatc, the two nuclei fusing at maturity, in 
most smuts, but even this bmuclcatc condition of the young 
teliasporo is lacking in some s{)ccies, o g , in the strain of Usiilayo 
avenae studied by Flerov ^\hen take into consideration the 
substituted types of cell fusion or methods of acquiring the 
binucleatc mycchal type, and even the possible lack of binu- 
cleate tchospores in some smuts as well as the absence of the 
spermagoiuum, it seems reasonable to look upon the smuts as 
fungi that have progressed further from the ancestral condition 
than the rusts, although it is not necessary to look upon the 
smuts as directly descended from the rusts Probably, indeed, 
that IS not the case, but they must have had common ancestry 

If the rusts are the more primitive, m certain respects any- 
way, which genera or families of rusts are the more primitive and 
what connection, if any, have they with the Ascomyceteae? 
It must be noted that some genera, at least, in each of the three 
or four recognized families of Uredinales, possesses the complete 
hf e-cycle pycnium, aecium, uredinium, telium and promycehum 
with sporulia Each genus or group of closely related genera 
with complete life-cycle has associated with it other genera m 
which one or more stages are omitted These omitted stages 
may be the aecium, or the uredmium, or both In each case of 
omission of the aecium the sexual union of cells is postponed 
until the next spore typo, so that in some rusts the sexual union 
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occurs just prior to the formation of the teliospore The nuclear 
union, on the other hand, normally occurs in the teliospore 
That the pycnium must represent some very ancient and deep- 
seated inheritance is evidenced by the fact that it almost never 
fails to develop, even though, so far as wc know, it has no present 
function Since the aecial and uredinial stages arc, in general, 
the same except for minor details m all the fanaihes of rusts and 
the teliospores, however much they differ in form, undergo the 
some nuclear phenomena, it is difficult to believe that the short- 
cycle rusts can be the more primitive and that the nearly 
related long-cycle rusts have developed the full lifc-cycle 
independently a great many different times from the many 
different genera of short-cycle rusts The conclusion seems in- 
evitable that the long-cycled Urcdinales are the more primitive, 
at least of the rusts that we now know Of these the forms with 
stalked teliospores are agreed by all urcdinologists to be more 
highly specialized, so that wc will have to look to some other 
family than the Pucciniaccae for the more primitive rusts 
Such specialized forms as Crouartium with the >^axy column 
of spores seem less primitive than the crust-like forms such as 
Melam psora Whether these must be regarded as more primitive 
or the forms with teliospores scattered throughout the mesophyll 
of the host leaf can not be decided at present However, the 
latter include certain of the fern rusts which m some other 
respects, also, are considered by Arthur to be primitive m char- 
acter 

What were the ancestral forms of these rusts like, and what 
are the homologies of their different structures? The spermagoma 
or pycnia of the rusts are possibly to lie considered as the 
homologues of the spermagoma of the lichens and some Sphaen- 
ales, but with their function lost, as appears also to be the case 
m some of the Sphaenales, at least Such reduced forms as 
Endophyllum and Kunkelia perhaps suggest what some of the 
more primitive rusts were hke In these the chain of aeciospores 
becomes a chain of teliospores because of the fact that the nuclei 
fuse mstoad of remaining distinct It seems possible that the 
aeemm represents a very much modified apothecium or penthe- 
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cmin with the chains of aociospores corresponding to the ascoge- 
nous hyphac In the primitive rusts probably these acciospores 
were tehospores, which in their turn were modihed asci By 
the insertion of one type of repeating spore, aeciospore and a 
second type of repeating spore, the urediniospore, the sporoge- 
nous hyphae of the aecium no longer bear tehospores but these 
arc borne on the hyphae arising from the repeating spores The 
teliospore with its early binucleate condition, the fusion of the 
nuclei, the reduction division and the formation of four haploid 
nuclei show such close similarity to ascus that the added fact 
of its origin from a hypha of binucleate C( 11s arising from a 
fusion of two CvOlls makes it impossible to avoid homologizing 
ascus and tehospores The ascus produces internal spores which 
are set free by the stretching and rupture of the ascus The 
teliospore stretches, and on the elongated Mirfaco thus produced 
there develop external spores It is possible that the condition 
in Coleosporium represents a step in the modification of the 
ascus into teliospore 

In Coleosporium the promycelium is not produced as an out- 
growth from the teliospore, but the latter after its nucleus has 
undergone reduction division is divided by cross walls into four 
cells This IS sjxikon of as an internal promycelium From 
each of these cells there is budded off through the external wall 
of the teliospore a sporuhum If this actually does represent a 
more primitive type of teliospore, then these four cells of the 
** internal promycelium^' could be considered as four ascospores 
within an ascus, ascospores which are not set free but which 
germinate in situ by the formation of a conidium, the spondium 
It IS well known that in many cases ascospores do germmate 
within the ascus It must be admitted, however, that the 
very close similanty even as to aecial hosts, aside from the 
great similarity of tehospore structure between Mclampeora 
and Coleosporium, suggests that possibly Coleosponum has 
arisen from Melampsora by the suppression of the external 
promycehum Indeed it would be hard to explain the origin 
of the promycehum in the smuts which certainly are related to 
the rusts if we assume that the primitive rusts had a promy- 
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cehum like that of Coleosponum, unless we assume that the 
Coleosporium condition is an atavistic structure, for surely the 
common ancestors of rusts and smuts must have had external 
promycehum It seems likely that Janchen’s suggestion is 
correct that the non-septate promycehum such as is found m 
the Family Tilletiaceae is more primitive than the septate type 
as found in the Ustilagmaceae and in most of the Uredinales 

Were it not for the persistence in the Uredinales of the 
origin of the binucleate stage at a definite point in the life-cycle 
(aecium) and for the occurrence of the spermagoniura (pycniura), 
it would be fairly easy to derive the Teliosporeae from certain 
of the order Auricularialcs This is the suggestion of Janchen, 
being a reversal of the ordmary arrangement in which the smuts 
and rusts are supposed to represent the types ancestral to the 
Aunculanales It is difficult, however, in spite of forms like 
Jola and Septobasuiium Bogonenm^ to see how any of the known 
Aunculanalos could have given nsc to Uredinales or Ustilagin- 
ales, for the Aunculanales possess clamp connections which arc 
lacking m rusts and smuts, and, still more important, there are 
no structures from which the rusts could have derived their 
pycnia and aecia Possibly we have here a case m which the 
Aunculanales and Tehosporeae are divergent branches from 
some ascomycetous ancestor without any close connection to any 
of the other Basidiomycctcac 

The studies by Kmep and his pupil Lehfeldt, and of Miss 
Bensaude, have demonstrated the homology of the process of 
formation of the clamp connec^tion in the true Basidiomyceteac 
with that of the crozicr formation in the young ascus They 
have, furthermore, demonstrated the fact that the mycelium 
ansmg from a single spore consists of uninucleate cells which 
form no clamp connections, and that at some stage there arises 
a type of raycehum possessmg binucleate cells and clamp con- 
nections Miss Bensaude has shown that m a species of Coprmus 
this arises by the fusion of a uninucleate conidium derived from 
one single spore culture with a uninucleate mycelial cell devel- 
oped from the gernunation of a different spore Thenceforward 
the cells are binucleate and produce clamp connections Lehfeldt 
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has demonbtratcd hyphal fusions followed by the production of 
bmucleatc colls and clamp connections In rare cases the basidio- 
spore itself is binucleate and gives rise diiectly to bmucleatc 
cells witli clamp connections 

We have thus a deviation from the conditions in most of the 
Ascomycetcae m which at least a definite oogone (oi ascogonium) 
IS produced, even where tiie trichogyne has been lost and where 
the antherid is lacking Janehen has pointed out that the non- 
septate basidium of the true Basidiornyceteae is of several 
types (1) with the four nuclei in a longitudinal row, the babidi- 
ospores being produced laterally in a longitudinal row as in 
Tylostoma, (2) with the four nuclei in a longitudinal row but 
with the basidiospores developed at the apex of the basidium, 
(3) with the four nuclei all at one horizontal level and the basieli- 
ospores produced at the apex Types 1 and 2 are found in the 
Gastromyceteae, Type 3 is found in the Hyraenomyceteae and 
some of the Gastromyceteae The Onler Treniellales also is of 
Type 3 except that the basidium is divided longitudinally into 
four parts by septa at right angles to one another Janehen 
derives Type 1 from a foiir-spored ascus in which the spores are 
formed externally inst/oad of internally Four-spored asci are 
not at all uncormnon, hut we know of no cases where they arc 
now giving rise to external spores Ix'cause when they do that 
they are not asci but basidia 

The Gaatromycet(^ae with their closed spore fruits con- 
taining usually numerous hymenial chambers lined with baeidia 
show all transitions, through secotmm-hke forms to the Agarl- 
caceae, where the spaces bet\^een the radiating gills are homolo- 
gous to the hymenial cavities of the Gastromyceteae In many 
respects the subterranean or partially subterranean Hymeno- 
gastrales show a suggestive parallelism of structure to some of 
the Tuberales, and it is suggested as a possibility that some of 
the Tuberales, many of which have but four spores in the ascus, 
may have developed by mutation from ascus-producing to basid- 
mm-produemg forms Whatever their ongm the Hymen- 
ogaatrales form an extremely vanable stock from which have 
doubtless arisen, on the one hand, the Sclerodermatales, another 
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direction the Phalloles, in still another direction the Lycoperdales 
with the Nidulanalos as an offshoot, and finally through the 
Secotium-hke forms the Agancales The Agancaccao would 
then represent the most primitive of the Hymenomyceteae 
From these the line of evolution has passed by various divergent 
hnes to Boletacoac, Polyiwraceac, Thelcphoraccae, Hydnaceae 
and Clavanaceae Probably from some fonn of Thelephoraceae 
perhaps related to Corticium, has arisen the Order Exobasidiales 
By a somewhat parallel development some of the fleshy forms 
perhaps of the Clavanaceae or Thelephoraceae have, accompanied 
by a partial or complete splitting of the basidium, given nse 
to the Orders Dacryomyce tales and Tremellales respectively 

To revert to the Auriculariales, these show a remarkable 
similarity in form of spore fruit to the two orders last mentioned, 
but show a type of basidiura that is entirely different It seems 
best to the writer to consider the external form as more or less 
an accident of parallel development, and to look to another 
origin for Auriculariales m some ascoinycete that is a common 
ancestor to this order and to the Uredinales and Ustilaginales 

In the accompanying chart (Fig 3) the suggestions made in 
this paper are shown in graphic form A few orders are omitted 
and in some cases a choice of two hnes of ancestry is shown 
This does not indicate that the group is believed to be poly- 
phyletic, but that the ancestry is doubtful, being m the author^s 
opmion most likely one or the other of the alternatives offered 

Michigan Agricultukal Collegb 

East Lansing, Michigan / 
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THE FLOWERING PLANTS AND FERNS OF 
WARREN WOODS, BERRIEN COUNTY, 
MICHIGAN 

CECIL BILLING ION 

The Warren Woods are located in Berrien County, 
Michigan, about three miles north of Three Oaks They 
are a part of the Edward K Warren Foundation estal)- 
lished by Mr and Mrs E K Warren of Three Oaks, Michigan 
The woods includes one of the largest areas of original hardwood 
timber existing in the southern part of the state It has never 
been lumbered or burned over and many of the trees are mag- 
nificent specimens, being from fifty to seventy-five feet to the 
first limbs and from two to four ftet in diameter 

The accompanying map of the woo<ls indicates the area 
covered by the list of species The preserve m about two hun- 
dred acres in extent, of which approximately one half has been 
cleared and cultivated as farm lands, the remainder being mostly 
covered with forest The Galicn River enters the north end of 
the woods and flows in a general southerly direction through 
the wooded area where it turns to the west, forming a broad 
bend before it leaves the western edge of the forest Only that 
portion north and west of the Gahen River was studied, for the 
reason that the balance of the preserve had been heavily pas- 
tured by cattle and horses The herbage was almost entirely 
destroyed and the shrubs and young trees badly broken and 
eaten The stock apparently had never crossed the nver to the 
west side, and as soil, drainage and other conditions are sub- 
stantially the same on both sides of the river, this hst may be 
fau*ly said to represent the flora of the entire wooded portion of 
the preserve No attention was paid to the part which had pre- 
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Th# three hebitate end the portion of the wood* etudfed are (pdic&ted» Tti* 
of the proeerve was either being heavily pastured by csttle and hotflos 
or had boea previously oultsvated and was not eaamluted 
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viously been cultivated, so that the portion examined comprises 
approximately fifty acres 

The area examined may be separated into thiee well defined 
habitats the Climax Beech-Maple Forest, the Hood-Plain, and 
the Mud-Flats 


THE ( LIMAX FOREST 
(PlatoH 1\, X, \I, 3) 

This division eompnses the greater portion of tlu woods It 
is comparatively level and some twenty f(<t or more above the 
flood-plain area A small rax me cuts m at the north and a larger 
one in the southwest, the banks of which provide admirable 
habitats for several species of ferns The whole an a is domi- 
nated by the beech and the sugar maple There are also a few 
oaks, elms, ash, wild cherry and white wood scattered throughout 
The trees arc very large and the shade is dense Ihore are only 
a few small trees, mostly young beeches and maples For the 
most part the forest floor is quite ojxn, but in sections these 
small trees form dense thickets under which there is little or no 
herl>age In some sections the papaw also forms a dense under- 
brush Spice bush, maple-leaved viburnum, alternate-leaved dog- 
wood and flowering dogwood may also be mentioned as under- 
brush The ground is heavily covered with decaying leaves, and foi 
the most part conditions ordinarily found ’in deciduous woods pre- 
vail This provides a very favorable habitat for the early spring 
flowers, and such deep woods favorites as sprmg beauty, phlox, 
hepatica, squirrel corn and Dutchman's breeches are abundant 
There are several small low places m which water stands until 
midsummer, providing around their edges suitable places for a 
number of species of sedges, ferns, etc These natural habitats 
are varied to some extent by the uprooting of trees by the wind 
and by a wagon road which traverses the entire woods Where 
the natural conditions have been disturbed by the uprooting and 
takmg out of trees, thistles, dandehons, wild lettuce, burdocks, 
and other cosraopohtans are quick ta enter Similarly the wagon 
road has mtroduced to the forest many plants which would not 
otherwise have been in evidence The forest is bordered on the 
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west by cultivated fields and a nunilx'r of species have invaded 
the woods from this source But for the most pait the portion 
of the forest north and wfst of the Ciahen River is practically m 
its original condition and is no doubt as satisfactory for the 
study of the native flora as can be found in southern Michigan 
today 

THF FLOOD-PLAIN 
(Plates IX, XI, Fjr 2) 

Below the level of the climax fon^st and bordering the Gahen 
River for nearly its entire distance thiough the woods is the 
flood-plain This is also densely forested and the entire area 
IS in deep shade Prominent trees of the flood-plain 
are the sycamore, basswood, soft maple, red maple, 
butternut, hackberry and willow The thorns make up the 
greater portion of the small tree growth, but iron wood, red bud 
and wild crab are also frequent The underbrush on the flood- 
plain 18 comparatively sparse and composed for the most part 
of spice bush, American bladdernut and Imttonbush This 
latter species occurs in buttonbush swamps, low places where 
water stands until late in the summer, providing suitable habi- 
tats for ins, sedges and ferns In some portions the herbage is 
very dense and tall, and others sparse Practically the entire 
flood-plain area apparently is subject to flooding by the spnng 
freshets and the list of species reveals several annuals which are 
no doubt more or less transient on account of this fact 

i 

THE MUD-FLATS 

(Plate XI, Fig 1) 

Upon my first visit to the woods in July, 1919, I found three 
small mud-dats, or mud-bars, in the bends of the Gahen River 
Those had apparently been washed up by the river earlier in the 
same season The soil was soft mud and fine sand, and being 
continually damp furnished a suitable germinating place for a 
great vanety of seeds, the result being that at the tune of my 
first visit they bore a flora of no mean proportions, including 
seedlmg poplars, maples, willows and elms, as well as many 
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grasses, sedges and flowering plants The first season the plants 
were, for the most part, hack away from the water next to the 
flood-plain, the outer edge Ik ing ooinparaiivc ly hare, but in the 
succeeding seasons of 1020 and 1021 practically the entire bars 
were covered by plants, and cxc( pt for tlu^ diffcn n( e in their 
level and the absence of large trees, these mud-flats could 
scarcely be distinguished from the flood-plain proper Consider- 
ing their very limited area the list of species of these mud-flats 
set'ms to comprise an unusually largt and varied vegetation 

The field work upon which this report is bised was earned 
out in three trips to the woods, as follous Jul> 2b to dO, 1019, 
September 11 to 13, 1020, and May IS to 21, 1921 

So far as possible duplicate sjKCirncns wire procured of all 
species, one of which has been deposited with the Ib'rbanum of 
the University of Michigan and the other with the Michigan 
Agricultural College 

For so small an area the portion of Warren Woods studied 
yielded an abundant flora, the list of species comprising seventy- 
nine families, two hundred and three gfnera and three hundred 
and fifty-eight species and varieties No doubt a more extended 
survey covering an entire season would reveal othci’s The 
flood-plain has a great many hawthorns, but at no time when I 
was at the woods did any but the four six'cies listed have either 
flowers or fruit, the shade apparently being too dense to per- 
mit of their free fruiting 

The list of species comprises at least one not previously re- 
ported from Michigan, Umola latifoha Michx In this locality 
it IS approaching the northern limits of its range Heretofore 
Carea: cms-corvi Shuttlw , according to Beal's Michigan Flora, was 
known in only two localities It grew abundantly in a small 
button bush swamp on the flood-plain Also the grass, Dtarrhena 
dtandra (Michx ) Wood , given by the same authority as rare, 
was found on the flood-plain in considerable quantities at the 
south end 

The nomenclature used is that of Gray's New Manual of 
Botany (seventh edition) The work was supported by the Mich- 
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igan Geological and Biological Survey and was done under the 
direction of Dr A G Ruthven in connection with a general bio- 
logical survey of this portion of Berrien County Much help was 
given by Mr George R Fox, director of the Warren Foundation, 
in getting to and from the woods, and many other courtesies 
freely extended by him during the thri'e trips are gratefully 
acknowledged Many thanks are also due to Mr Oliver Atkins 
Farwell, to whom doubtful specimens were submitted, and for 
valued assistance in checking the list of species, and to Dr J H 
Ehlers, who reviewed the genus Rubus I am also indebted to 
Lee R Dice for use of the map prepared by him for his article 
on the mammals of the woods and to the Museum of Zoology, 
of the University of Michigan, for the cut of the Mud-flat, which 
had previously appeared in one of its publications 

LIST OF SPECIES 
POLYPODIACBAE (Fern Famili) 

1 Phegoptfris hexagonoptfra (Michx ) F6e Beech Fern 

Climax forest, occasional 

2 Adiantum pfdatum L Maidenhair Climax forest, occa- 

sional 

3 Asplenium anoustifolium Michx Climax forest, occa- 

sional 

4 Asplenium acrosticuoides Sw Chmax forest, abundant 

5 PoLYSTicHUM ACROSTICUOIDES (Michx ) Schott Chnstmas 

Fern Climax forest, frequent 

6 Aspidium Thelvpteris (L) Sw Marsh Shield Fern Cli- 

max forest, low places 

7 Aspidium noveboracense (L ) Sw New York Fern 

Climax forest, abundant 

8 Aspidium spinulosum (0 F Mtillcr) Sw var interme- 

dium (Muhl ) D C Eaton Climax forpst, abundant 

9 Cystopteris fragilib (L) Bernh Fragile Fern Cli- 

max forest, low places 

10 Onoclea sensibilib L Sensitive Fern Climax forest, 

low places 
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11 Onoclka Stkuthioptkris (L ) HofTm Ostrich Fern 

Flood-plain, found in only one buttonbush swamp 

OSMUNDACEAE (Flowfring Ffrn Familv) 

12 OsMiiNDA RFGALIS L HoworinR h’(>rri Olimax forest, 

flood-plain, low place s, abundant 
11 OsMUNDA Claytoniana L Interrupted hern (Mimax 
forest, frequent 

14 OsMUNDA ciNNAMOMFA L Cinnamon Fern Flood-plain, 

occasional 

OPIJIOGLOSSACEAE (Adder’s Ton(iUe Family) 

15 Botrychium obliquum Muhl Climax forest, rare 

16 Botrychium obliquum Muhl var uissectum (Spreng ) 

Clutc (Mimax forest, rare 

17 Botrychium virqinianum (L ) Sw Rattlesnake Fern 

Climax forest, frequent 

EQUISETACEAE (Horsetail Family) 

18 Equisetum arvense L Common Horsetail Mud-flat 

19 Equisetum h\emalf L var intfrmfdium A A Eaton 

Flood-plain, mud-flat, occasional 

ALISMACEAE (Water-plantain Family) 

20 Sagittaria latifolia Willd forma obtusa (Muhl ) Robin- 

son Arrow-head Mud-flat, flood-plain, only two or 
three plants found 

21 Alisma Plantaoo-aquatica L Water Plantain Mud- 

flat 

GRAMINEAE (Grass Family) 

22 Digitaria humifusa Pers Small Crab Grass Mud- 

flat 

23 Digitaria sanguinalis (L ) Scop Crab Grass 

flat 


Mud- 



88 


Cecil Bilhngton 


24 Panicum CAPiLLARE L Old-witch Grass Mud-flat 

25 Pakicum clandfstinum L Mud-flat, flood-plain, occa- 

sional 

26 Echinochloa crubgalli (L ) Beauv Barnyard grass 

Mud-flat, flood-plain, occasional 

27 Setaria glauca (L ) Beauv Foxtail, Pigeon Grass 

Mud-flat 

28 Leersia viRoiNirA Willd While Grass Mud-flat, 

flood-plain, occasional 

29 Milium effubum L Milkt Grass Glirnax forest, fre- 

quent 

30 Oryzopms asperii-olia Michx Flood-plain, occasional 

31 Oryzopsis kacfmosa (8m ) Ricker Climax forest, occa- 

sional 

32 Muhlfnbeugia mexicana (L ) Tnn Mud-flat 

33 Muhlenbergia ScnRFBi*Hi J F Gmo! Drop-seed, Nim- 

ble Will Mud-flat 

34 Brachyfly-thum i<rfctum (Schreb ) Beauv Climax for- 

est, frequent 

35 Agrostib pfrennans (Walt ) Tuckerm Thm Grass 

Climax forest, occasional 

36 CiNNA arundinacea L Climax forest, flood-plain, mud-flat 

37 Sphbnopholis pallenh (Spreng ) 8cnbn Climax forest, 

occasional 

38 Eragrostis HYPNOIDFS (Lam ) BSP Flood-plam, mud- 

flat, forming dense mats 

39 Meuca striata (Michx ) Hitchc Climax forest, fre- 

quent 

40 Diarrhena diandka (Michx ) Wood Flood-plain, plenti- 

ful in a small area at the south end 

41 Uniola la ti folia Michx Spike Grass Flood-plam, 

rare Approachmg its northern limit and not hereto- 
fore reported from Michigan 

42 Dactylis glomfrata L Orchard Grass Climax forest, 

in and by the side of wagon road through forest 

43 PoA ANNUA L Low spear Grass Climax forest, in 

wagon road 
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44 PoA PUATLNHis L June CJrass, Kentucky Blue Grass 

Climax forest 

45 PoA sYLVESTUTs Gra> CMimax forest, frequent 

46 PoA ALhouns (iray ( limax forest, frequent 

47 Givcfhia NutVATA (Willd ) Tun Fowl Meadow Grass 

( limax foKst, low places, flood-plain, abundant m low 
places, mud-flit 

48 Ffstik A NUTANS Hpren^ Climax forest, flood-plain, occa- 

sional 

40 Bkomus ciLiArus L dimax forest, low places 

50 Bromus ALiissiMUs Pursh Flood-plun, low places 

51 Bromus incanus (Shear) Ilitchc Flood-plain, frequent 

52 Elymu 8 BRACHYsTArins Senbn & Ball Flood-plam, 

abundant 

53 Hystrix patula Moench Bottk-brush Grass Climax 

forest, flood-plain, occasional 

CYPEPACEAE (Sfdge Family) 

54 Cyperus jsculfntus L Mud-flat 

55 Elfociiakis apicularis (L ) R & S Mud-flat 

56 SciRPUs athovirfns Muhl Mud-flat 

57 Carfx mirabilir Dewey Climax forest, low places 

58 Carfx brunnescens Poir Climax forest, edge of low 

places 

59 Carex bromoides Hclikuhr Climax forest, low places 
bO Carex Dbwexana Schwein Climax forest, occasional 

61 Carfx rosea Schkuhr Climax forest, flood-plain, fre- 

quent 

62 Carex rosea Schkuhr var minor Boott Climax for- 

est, flood-plain, less frequent than the type 

63 Carex cepralophora Muhl Climax forest, bank of 

ravine 

64 Carex sparganioides Muhl Climax forest, low places 

65 Carex conjuncta Boott Flood-plain, rare 

66 Carex btipata Muhl Mud-flat 

67 Carex crub-cobvi Shuttlw Flood-plain, found only in 

one buttonbush swamp, rare 
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68 Carex crinita Lam Climax forest, low places, flood- 

plain 

69 Carex virescens Muhl Climax forest, rare 

70 Carex vxrescens Muhl var Swanii Fernald Climax 

forest, rare 

71 Carex Davisii Schwem & Torr Flood-plain, dense 

shade, rare 

72 Carex gracillima Schwem Climax forest, frequent 

73 Carex oracillima Schwem var humilis Bailey Cli- 

max forest, rare 

74 Carex Jamesu Schwem Climax forest, rare 

75 Carfx PENKsyLVANRA Lam var lucorum (Willd ) 

Fernald Climax forest, abundant 

76 Carfx pubfscens Muhl Climax forest, frequent, flood- 

plain, rare 

77 Carex prasina Wahlenb Climax forest, low places, rare 

78 Carex plantaoinea Lam Climax forest, frequent 

79 Carex Carfyana Torr Climax forest, rare 

80 Carex laxiculmib Schwem (^hmax forest, frequent 

81 Carex digitalis Willd Climax forest, infrequent 

82 Carex laxiflora Lam Climax forest, frequent 

83 Carex laxiflora Lam var gracillima Boott Climax 

forest, flood-plain 

84 Carex laxulora Lam var patulifolia (Dewey) 

Carey Climax forest, frequent 

85 Carex laxiflora Lam var varians Bailey Climax 

forest, occasional ^ 

86 Carex laxiflora Lam var blanda (Dewey) Boott 

Flood-plam, occasional 

87 Carex laxiflora Lara var latifolia Boott Cli- 

max forest, frequent, flood-plain, occasional 

88 Carex Hitchcockiana Dewey Clinaax forest, frequent 

89 Carex ohisea Wahlenb Climax forest, frequent, flood- 

plain, frequent 

90 Carex arctata Boott Climax forest, frequent 

91 Carex lupulina Muhl Flood-plain, frequent m low 

places, inud-flatf 
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02 Carpx Grayii Caroy Climax forest, low places, frequent, 
flood-plain, low places, fiequent 
93 Cari-x intumkscens Rudge (1ima\ forest, flood-plain, 
less frequent than the following variety 
04 Carfx iNTUMEbCENS Rudge var rbUN^LDii Bailey Cli- 
max forest, low places, freepient 
95 Cau>x Tucklhmani Dewey Climax forest, low place, 
rare 

ARACEAE (Arum Famiia) 

9b Arisafma triphyllum (L ) Schott Indian Tuinip, 
Jack-m-thc-Pulpit dimax forest, frequent, flooel- 
plain, frequent 

97 Arisaema Dracontium (L ) Schott Green Dragon, 

Dragon Root Hood-plain, occasional 

98 Peltandra viRGiNKA (L ) Kunth Mud-flat 

99 Symplocaupus joFTinub (L ) Nutt Skunk Cabbage 

Flood-plain, occasional 

JUNCACEAE (Rush Family) 

100 Luzula hALTUENsift Femald Cdimax forest, frequent 

101 Luzula campestris (L ) DC var multiflora (Ehrh ) 

Celak Climax forest, frequent 

LILIACEAE (Lily Family) 

102 UvuLARiA GRANDi FLORA Sm Bellwort Chmax forest, 

abundant , flood-plain 

103 Allium tricoccum Ait Wild Leek Climax forest, 

frequent, flood-plain, occasional 

104 Allium canadensk L Wild Garlic Flood-plain, occa- 

sional 

105 Lilium canadense L Wild Yellow Lily Flood-plain, 

occasional 

106 Erythronium americanum Ker Yellow Adder's Tongue 

Climax forest, abundant, flood-plain, abundant 
107, Smilacina racemosa (L ) Desf False Spikenard Cli- 
max forest, abundant, flood-plam, abundant 
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108 Smilacina 8TELLATA (L ) Scsf Flood-plain, abundant, 

mud-flat 

109 Maianthemum canadense Desf Chniax fore^^t, abundant 

110 Polygon ATUM biflorum (Walt ) Ell Small Solomon's 

Seal Climax forest, abundant 

111 PoLYGONATUM coMMUTATUM (R & S ) Diotr Great 

Solomon’s Seal Flood-plain, occasional 

112 Medeola VIRGINIAN A L Indian Cucumbei-root Cli- 

max forest, occasional 

113 Trillium re( urvatum Beck Climax forest, rare, flood- 

plain abundant 

114 Trillium granoiflorum (Michx ) Sahsb Climax forest, 

frequent, flood-plain, occasional 

115 Smiimx hbrbacea L Camon-flower Flood-plain, occa- 

sional 

116 Smilax ecirbhata (Engelm ) Wats Flood-plain, occa- 

sional 

117 Smilax rotundifolia L var quadrangllarib (Muhl ) 

Wood Climax forest, forming part of the underbrush 
in sections, flood-plain, occasional 

118 Smilax HiapiOA Muhl Climax forest, frequent, flood- 

plain, frequent 

DIOSCOREACEAE (Yam Family) 

119 DiosroREA viLLosA L ,Wild Yam-root Flood-plain, 

occasional 


IRIDACEAE (Iris Family) 

120 Iris versicolor L Larger Blue Flag Flood-plam, in 

buttonbush swamp 

PIPERACEAE (Pepper Family) 

121 Saururus cernuus L Lizard’s Tail Flood-plain, low 

place, abundant 
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SALIC ACE AE (Willow Family) 

122 Salix nigra Mahsti Black Willow Hood-plain, trees 

ovorhanginR river, frequent Mud-ilat, sfcdliniz; 

123 Salix cordata Mulil Mud-flat, seedling 

124 Populus GRANDintNTATA Michx lairgc-toothed As|xmi 

C Umax fore st , fence row w( stern edge of we)ods 

125 PopULTjfl DFLTOIDLS Marsli Cotton-wood Hood-plain, 

mud-flat, seedling 

JUGLANDACEAE (Walnut Family) 

126 Juglanb cinerl\ L Butternut Flood-plain, large trees, 

fre quent 

127 Cakya ovata (Mill ) K Koch Shag-bark IIickor> 

Climax forest, occasional 

128 Carya coRDitORMib (Wang ) K Koch Bitter Nut Cli- 

max forest, occasional 

DETULACEAE (Birch Family) 

129 Carpinus caroliniana Walt American Hornbeam Cli- 

max forest, occasional, flood-plain, frequent 

FAGACEAE (Blfcti Family) 

130 Fagus grandifolia Ehrh Beech Climax forest, one 

of the dominant trees, the seedlings and small trees 
forming dense underbrush m sections, also on flood- 
plain 

131 Quercus alba L White Oak Climax forest, occasional 

132 Quercus bicolor Willd Swamp White Oak Climax 

forest, occasional, flood-plain, frequent 

133 Quercus Muhlenbbrgii Engelm Yellow Oak, Chestnut 

Oak Flood-plain, frequent 

134 Quercus rubra L Red Oak Climax forest, occasional, 

flood-plam, occasional 
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URTICACEAE (Nettli. Family) 

135 Ulmus fulva Michx Slippery or Rod Elm Flood-plain, 

occasional 

136 Ulmus amehicana L American or White Elm Climax 

forest, occasional, flood-plain, occasional 

137 Celtis occidbntalis L Hacklicrry, Nettle-Tree, Sugar- 

berry Flood-plain, a few largo trees at the south end 
of the woods 

138 Humulus Lupulus L Common Hop Flood-plain, 

mud-flat 

139 Morus bubha L Red Mulberry Flood-plain, only one 

medium sused tree noted 

140 Ubtica OBACiLis Alt Common Nettle Flood-plain, 

occasional 

141 Ubtica Lyallii Wats Flood-plain, frequent 

142 Laportba canadensis (L ) Gaud Wood Nettle Cli- 

max forest, frequent, flood-plain, abundant, mud-flat 

143 PiLEA PUMiLA (L ) Gray Clearwecd Flood-plain, abun- 

dant, mud-flat 

144 Boehmebia CYLINDRICA (L ) Sw False Nettle Cb- 

max forest, frequent, flood-plain, frequent, mud-flat 

ARISTOLOCHIACEAE (Bibthwobt Family) 

145 Asarum canadfnse L Wild Ginger Climax forest, 

abundant, flood-plain, abundant 

POLYGONACEAE (Buckwheat Family) 

146 Rumex vfrticillatos L Swamp Dock Flood-plain, 

frequent, mud-flat 

147 Rumex obtusifolius L Bitter Dock Flood-plain, 

frequent, mud-flat 

148 Polygonum lapathifoliuM L Mud-flat 

149 Polygonum amphibium L var tebbestbe Leers Mud- 

flat 

150 Polygonum pennsylvanicum L Mud-flat 
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151 Polygonum acrf HBK var leptostachyum Meisn 

Mud-fiat 

152 Polygonum Persicaria L Lady's Thumb Mud-flat 
15.1 Polygonum hyduopipfroides Michx Flood-plain, low 

placos, abundant 

154 Polygonum inDRopiPEHOiDES Michx var strioosum 

Small Flood-plain, less frequent than the type 

155 Polygonum virgin ianum L Flood-plain, abundant, 

mud-flat 

156 Polygonum convolvulus L Black Bindweed Flood- 

plain, occasional 

157 Polygonum scandpns L Climbing False Buckwheat 

Flood-plain, occasional 

AMARANTHACEAE (Amaranth Family) 

158 Amaranthus grafcizans L Tumtile Weed Flood-plain, 

occasional 

159 Acnida tuberculata Moq Water Hemp Flood-plain, 

frequent along the banks of th( Caheii River, mud-flat 

PHYTOLACCACEAE (Pokeweed Family) 

160 Phytolacca decandra L Common Poke or Scoke-weed 

Climax forest, in openings where trees have been blown 
down and taken out and by the side of the wagon road, 
flood-plain, occasional 

AIZOACEAE 

161 Mollugo verticillata L Carpet Weed Flood-plain, 

occasional 

CARYOPHYLLACEAE (Pink Family) 

162 Stellaria longifolia Muhl Flood-plain, frequent 

163 Stellaria media (L ) Cynll Common Chickweed Cli- 

max forest, frequent m wagon road, flood-plain, fre- 
quent, mud-flat 
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164 Cerastium vulgatum L C'ominon Mouse-ear Chick weed 

Climax forest, frequent in waRon road 

PORTULACACEAE (Purslanf Family) 

165 Clattonia viRGiNiCA L Spring Beauty Climax forest, 

abundant , flood-plain 

166 Claytonia CAROLmJAN\ Michx Climax forest, rare 

RANUNCVLACEAE (C^rowfoot Family) 

167 Ranunculus ABORnvi s L Small-flowered Crowfoot 

Climax forest, in ravine and low placis, rnud-flat 

168 Ranunculus rfcurvatus Poir Hooked Oowfoot Cli- 

max forest, freqiunt 

169 Ranunculus septfnthionalis Poir Swamp Buttercup 

Climax forest, frequent, low places, flood-plain, rnud-flat 

170 Thalicthum DioitUM L Early Meadow Rue Climax 

forest, frequent, flood-plain, frequent 

171 Hepatk X ACUTILOBA DC Climux forest, abundant 

172 Clfmatis virginiana L Flood-plain, occasional 

173 IsopYRUM RiTtHNATUM (Raf ) T & G Climax forest, 

abundant, flood-plain, abundant 

174 Aquilegia canadensis L Wild Columbine Climax 

forest, occasional, flood-plain, occasional 

175 Actaea rubra (Ait ) Willd Red Baneberry Climax 

forest, occasional , 

176 Actaea alba (L ) Mill White Baneberry Climax 

forest, occasional, flood-plain 

MAGNOLIACEAE (Magnolia Family) 

177 Liriodendhon Tulipiffra L White Wood Climax 

forest, occasional, flood-plam 

ANON ACE AE (Custard Apple Family) 

178 Abimina triloba Dunal Common Papaw Climax 

forest, abundant, forming thick underbrush over large 
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portions of the wckmIs, flood-plain, abundant, larger 
bushes than in the upland woods 

MENISPERMACEAE (Moonsffd Family) 

179 Menispeumitm canadfnsf L Flood-plain, occasional 

BEKBEHIDACEAE (Barbfrry Family) 

180 PouopH\LLUM peltatum L (.limax forest, abundant 

181 Caulopiollum tiialictroides (L ) Michx Blue Cohosh 

Climax forest, frequent, flood-plain, occasional 

LAURACEAE (Laurfl Family) 

182 Benzoin afstivalf (L ) Noes Spice Bush, Benjamin 

Bush ( limax forest, frequent, flood-plain, abundant 

PAPiVERACEAE (Poppy Family) 

183 HanciUinaria canadensis L (limax forest, abundant, 

particularly on banks of ravinc^s 

Fl^MARIACEAE (Fumitory Famili) 

184 Dicfntra Cucullari^ (L ) Bernh Dutchman’s Breeches 

Climax forest, abundant 

185 Dicentra c vnadenhis (Goldie ) Walp Squirrel Corn 

Climax forest, abundant, flood-plain, occasional 

CRUCIFERAE (Mustard Family) 

186 Radicula palustris (L ) Moench Marsh Cress Mud-flat 

187 Barbarfa vulgaris R Br Common Winter Cress, 

Yellow Rocket C Umax forest, low places, flood-plam, 
frequent , mud-flat 

188 Dentaria laciniata Muhl Climax forest, frequent 

189 Cardamine bulbosa (Schreb ) BSP Spring Cress 

Flood-plain, low places, occasional 

190 Cardamine Douglabsii (Torr) Britton Climax forest, 

abundant in low places, flocxl-plain 
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191 Akabis laevigata (Muhl ) Poir Climax forest, occa- 

sional near border, flood-plain, occasional 

CRASSULACEAE (Orpine Family) 

192 Penthorum sedoidfs L Mud-flat 

SAXIFKAGACEAE (Saxifraof Family) 

19d Mitella diphylla L Climax forest, frequent 

194 Rises Cynosbati L Pntkiy CSoose berry Climax forest, 

frequent, flood-plain, frequent 

195 Ribes Cynosbati L var glabratum Fernald Climax 

forest, rare 

HAMAMELIDACEAE (Witch-hazfl Family) 

196 Hamamelis viRGiNiANA L Witch-hazcl (Mimax forest 

frequent 

PLATAN ACEAE (Plane Trei Family) 

197 Platanus occidentalis L Sycamore Flood-plam, 

several very large trees 

ROSACEAE (Rose Family) 

198 Pybtjs coronaria L American Crab Climax forest, 

occasional , flood-plain, frequent 

199 Pyrus Malus L Apple Climax forest, several small 

trees in fence row western border of woods 

200 Cbatafgus punctata Jacq Flood-plain, frequent 

201 Crataegus punctata Jacq var canescens Bntton Cli- 

max forest, only one tree in fence row on west side of 
woods 

202 Crataegus peoicellata Sarg var Ellwangeriana 

(Sarg ) Eggleston Flood-plain, one tree m fence row 
on public highway near the bridge A very beautiful 
tree when in full fruit 
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203 Crataegus Chapmani (Beadle) Ashe var Plukenetii 

Eggleston Flood-plain 

204 Geum canadensf Jacq Climax forest, occasional, flood- 

plain 

205 Geum virginianum L Climax forest, occasional, flood- 

plain 

206 Rubus ocriOFNTALift L Black Raspboiry Climax forest, 

frequent, particularly near the wagon road 

207 Rubus fuondosus Bigel Climax forest, side of wagon 

road 

208 Rubus pergratus Blanchard Climax forest 

209 Rubus elfgantulus Blanchard Climax forest, side of 

wagon road 

210 Rubus Andrfwsianus Blanchard Climax forest 
2U Rubus hispiuus L Flood-plain, low places 

212 Aqrimonia mollis (T & G ) Britton Flood-plain, 

occasional 

213 Prunus serotina Ehrh Climax forest, large trees occa- 

sional , flood-plam 

LEGUMINOSAE (Pulse Family) 

214 Cercis canadensis L Redbud Flood-plain, occasional 

215 Desmodium nudiflorum (L ) DC Chmax forest, fre- 

quent 

216 Desmodium grandiflorum (Walt ) DC Clunax forest, 

frequent 

217 Amphicarpa monoica (L ) Ell Hog Peanut Climax 

forest, frequent 

OXALIDACEAE (Wood Sorrel Family) 

218 Oxalis corniculata L Lady's Sorrel Flood-plain, 

occasional, mud-flat 

GERANIACEAE (Geranium Family) 

219 Geranium maculatum L Wild Cranesbill Climax 

forest, abundant, flood-plam 
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RUTACEAE (Rue Family) 

220 Ptblea tbifoliata L Flood-plain, occasional 

EUPHORBIACEAE (Spurge Family) 

221 Acalypua virgin ic a L Mood-plain, occasional 

LIMNANTHACEAE (False Mermaid Family) 

222 Floerkea proserpinacoides Willd Climax forest, occa- 

sional, flood-plain 

ANACAKDIACEAE (Cashew Family) 

223 Rhus typhina L Staghorn Sumach Climax forest, 

fence row 

224 Rhus Toxicodendron L Poison Ivy, Poison Oak Cli- 

max forest, abundant, flood-plain, abundant 

CELASTRACEAE (Staff Tree Family) 

225 Evonymus obovatus Nutt Climax forest, abundant, 

flood-plain 

226 Celastrus scandens L Clupbing Bittersweet Flood- 

plain, occasional 

STAPHYLEACEAE (Bladder Nut Family) 

227 Staphylea trifolia L American Bladder Nut Flood- 

plain, forming underbrush in places 

ACERACEAE (Maple Family) 

228 Acer saccrarum Marsli Sugar or Rock Maple Cli- 

max forest, the dominant tree, flood-plain 

229 Acer saccharum Marsh var nigrtuii (Michx f ) Brit- 

ton Black Sugar Maple Flood-plain, occasional 

230 Acer saccharinum L White or Silver Maple Clunax 

forest, flood-plain, mud-flat, small seedling 
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231 Acer rcbrum L Red or Swamp Maple Climax forest, 

occasional , flood-plain 

BALSAMINACEAE (Touch-me-not Family) 

232 Impatifns pallida Nutt Palo Touch-me-not Climax 

forest, dense growth in low places, flood-plain 

233 Impatilns biflora Walt Spotted Touch-me-not Climax 

forest, abundant, mud-flat 

VITACEAE (Vine Family) 

234 PsEDERA QUiNQUEFOLiA (L ) Greene Climax forest, 

abundant, flood-plain, abundant 

235 ViTis VULPINA L River-bank or Frost Grape Climax 

forest, occasional, flood-plain, frequent, climbing on trees 
near bank of Galien River 

TILIACEAE (Linden Family) 

236 Tilia AMERICANA L Bttsswood Climax forest, occasional, 

flood-plain 

VIOLACEAE (Violet Family) 

237 Viola papilionacfa Pursh Climax forest, near western 

border, frequent 

238 Viola sororia Willd Climax forest, frequent 

239 Viola blanda Willd Sweet White Violet Climax 

forest, low places 

240 Viola scabriuscltla Schwein Smooth Yellow Violet 

Climax forest, abundant, flood-plam, abundant 

241 Viola canadensis L Canada Violet Climax forest, 

abundant 

242 Viola striata Ait Climax forest, abundant, flood-plain, 

abundant , mud-flat 

243 Viola conspersa Reichenb Flood-plam, occasional 

244 Viola hostrata Pursh Long-spurred Violet Climax 

forest, occasional. 
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THYMELAEACEAE (Mezbreum Family) 

245 Dibca palustris L Leathcrwood Clunax forest, rare 

ONAGRACEAE (Evening Primrose Family) 

246 Ludvioia palustris (L ) Ell Water Purslane Flood- 

plain, m low muddy places, mud-flat 

247 Epilobiltm coloratum Muhl Climax forest, low places, 

frequent 

248 CiBCABA LUTETiANA L Enchanter’s Nightshade Cli- 

max forest, frequent 

249 CiBCAEA ALPiNA L Clunax forest, on rottmg logs in low 

places 


ARALIACEAE (Ginseng Family) 

250 Aralia nudicaulis L Wild Sarsaparilla Climax forest, 

frequent 

251 Panax tripolium L Dwarf Ginseng, Ground Nut 

Climax forest, occasional 

UMBELLIFERAE (Parsley Family) 

252 Sanicula marilanoica L Flood-plain, occasional 

253 Sanicula grbgaria Bicknell Flood-plain, abundant 

254 Sanicula trifoliata Bicknell Climax forest, occasional 

255 Ebigenia bulbosa (Michx ) Nutt Harbinger-of-Spnng 

Climax forest, rare 

256 Chaerophyllum procumbens (L ) Crantz Climax 

forest, densely matted in small areas, flood-plam, 
occasional 

257 Obmorhiza Claytoni (Michx ) Clarke Climax forest, 

abundant, flood-plam, abundant 

258 Oshorhiza longistylis (Torr) DC Flood-plam, abun- 

dant 

250 CicuTA maculata L Spotted Cowbane Flood-plam, 
low places, frequent, mud-flat 
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260 Cryptotaenia canadensis (L ) DC Hone wort Flood- 

plain, abundant 

261 ZiztA AUREA (L ) Koch Golden Alexanders Flood-pjain, 

occasional 

262 Hfracleum lanatum Michx Cow Parsnip Flood- 

plain, abundant 

CORNACEAE (Dogwood Famidy) 

263 CoRNUs i-LORiDA L Flowering Dokwoo< 1 Climax forest, 

abundant, small plants in places fomimg underbrush, 
flood-plain 

264 CoRNUS ALTEHNitOLiA L f Climax forest, abundant, 

also forming underbrush, flood-plain 

265 Nyssa SYLVATicA Marsh Black Gum, Pepporidge, Tupelo, 

Sour Gum Climax forest, one large tree near southern 
end of woods 

ERICACEAE (Heath Family) 

266 Pyrola ELLiPTicA Nutt Shin Leaf Climax forest, 

frequent 

267 Monotropa uniflora L Indian Pipe, Corpse Plant Cli- 

max forest, abundant 

PRIMULACEAE (Primrose Family) 

268 Samolus floribundus HBK Water Pimpernel, Brook- 

weed Mud-flat 

269 Steironema ciliatum (L ) Raf Flood-plain, low places, 

frequent 

OLEACEAE (Olive Family) 

270 Fraxinus AMERICANA L White Ash Climax forest, 

occasional, flood-plain, mud-flat, small seedling 

271 Fraxinus pennsylvanica Marsh Red Ash Flood-plain, 

occasional 

272 Fraxinus nigra Marsh Black Ash Clunax forest, 

occasional , flood-plain 
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ASCLEPIADACEAE (Milkweed Family) 

273 Asclepias inlarkata L Swamp Milkweed Flood-plain, 

occasional, mud-flat 

CONVOLVULACEAE (Convolvulus Family) 

274 CuscuTA Cephalantiii Engelm Flood-plain, occasional 

POLEMONIACEAE (Polemonium Family) 

275 Phlox divaricata L Blue Phlox Climax forest, abun- 

dant, flood-plain, mud-flat 

HYDROPHYLLACEAE (Waterlfaf Family) 

276 Hydbophyllum virginianum L Chmax forest, abun- 

dant, flood-plain 

277 Hydrophyllum canadense L Climax forest, rare 

BORAGIN ACEAE (Boraoe Family) 

278 Lappula virginiana (L ) Greene Beggar’s Lice Cli- 

max forest, occasional 

VERBEli ACEAE (Vervain Famili) 

279 Verbena urticaefolia li White Vervain Flood-plam, 

occasional, mud-flat 

280 Lippia lanceolata Michk Fog-fruit Mud-flat 

LABI AT AE (Mint Family) 

281 Teucrium canadense L American Germander, Wood 

Sage Flood-plain, occasional, mud-flat 

282 Teucrium occidentals Gray var boreale (Bioknell) 

Femald Flood-plain, rare 

283 Scutellaria lateriflora L Mad-dog Skullcap Cli- 

max forest, low places, flood-plam, frequent, mud-flat 

284 Prunella vulgaris L Heal-all, Carpenter-weed Flood- 

plain, frequent, mud-flat 
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285 Stachys tfnuifolia WiUd Climax forebt, low places, 

flood-plain, mud-flat 

286 Monahda FI8TULOBA L Wild Bcrganiont Flood-plain, 

occasional 

287 Blephilia hiesuta (Pursh) Bcnth Wood Mint Flood- 

plain, frequent, mud-fiat 

288 Lycopus rubfllus Mocnch Hood-plain, frequent 

289 Lycopus amfriuanus Muhl Mud-flat 

290 Mentha akvensis L var canadfnsis (L ) Briquet 

Flood-plain, occasional, mud-flat 

ROLAN ACE AE (Niohtshadf Family) 

291 SoLANUM NiORVM L Common Nightshade Climax 

forest, occasional, mud-flat 

292 SoLANUM carolinense L Horse Nettle Flood-plain, 

occasional 

SCROPHULARIACEAE (Fiowort Family) 

293 ScROPHULARiA MARiLANDiCA L Flood-pIain, occas'onal 

294 ScROPHULARiA LEPORELLA Bicknell Flood-plain, occasional 

295 Chelone olabra L Turtlehead, Snakehead Flood-plain, 

occasional 

296 Mimulus RiNQFNs L Monkey Flower Flood-plain, oc- 

casional, mud-flat 

297 Ilysanthes dubia (L ) Barnhart Flood-plain, rare 

298 Veronica berpyllifolia L Thyme-leaved Speedwell 

Climax forest, m wagon road 

299 Veronica arvensis L Corn Speedwell Cbmax forest, 

m wagon road 

OROBANCHACEAE (Broom-rape Family) 

300 Epifaqus viroiniana (L) Bart Beech-drops Cbmax 

forest, abundant, flood-plam 

PLANT AGIN ACEAE (Plantain Family) 

301 Plantaoo Ruoelu Dene Cbmax forest, in wagon road, 

mud-flat 
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RUBIACEAE (Madder Family) 

302 Galium Aparine L Cleavers, Goose Grass Climax 

forest, abundant, food-plain, abundant, mud-flat 

303 Galium circaezans Michx Wild Liquorice Climax 

forest, frequent 

304 Galium lanceolatum Torr Climax forest, frequent 

305 Galium tinctorium L Flood-plain, occasional 

306 Galium conun num T & G Climax forest, frequent, 

flood-plain, frequent 

307 Galium triflorum Michx Sweet-scented Bedstraw Cli- 

max forest, frequent, flood-plain 

308 Mitchella repens L Partridge Berry Clunax forest, 

frequent 

309 Cephalanthus occidfntaus L Buttonbush Flood- 

plain, abundant, fonnmg buttonbush swamps, mud-flat, 
seedhngs 

CAPRIFOLIACEAE (Honeysuckle Family) 

310 Lonicera canadensis Marsh American Fly Honey- 

suckle Climax forest, occasional 

311 Lonicera glaucescens Rydb Climax forest, rare 

312 Viburnum acerifolium L Maple-leavcd Viburnum 

Climax forest, abundant 

313 Sambucus racemoba L/ Red-berned Elder Climax 

forest, occasional 

VALERIANACEAE (Valerian Family) 

314 Valerianella chenopodifolia (Pursh) DC Flood- 

plain, low places, rare 

CUCURBITACEAE (Gourd Family) 

315 Echinocystis Lobata (Michx ) T & G Wild Balsam- 

apple Flood-plam, occasional, mud-flat 
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CAMPANULACEAE (Bluebell Iamily) 

316 Campanula americana L Tall Bellflower Climax forest, 

occasional near border, flood-plain, frequent 

LOBELIACEAE (Lobelia Family) 

317 Lobelia Cardin alis L Cardinal Flower Flood-plain, 

oc( asional 

318 Lobelia siphilitica L Great Lolxjlia Mud-flat 

COMPOSITAE (Composite Family) 

319 Vernonia MibSURiCA Ilaf Mud-flat 

320 Eui’atorium purpureum L Joc-Pyc Weed Floml-plain, 

frequent 

321 Eupatorium perfoliatum L Boncset, Thoroughwort 

Mud-flat 

322 Eupatorium urticaefolium Reichard White Snakeroot 

Flood-plain , occasional , mud-flat 

323 SoLiDAGO caesia L var axillaris (Pursh) Gray Cli- 

max forest, abundant 

324 SoLiUAGo lati folia L Climax forest, occasional, flood- 

plain 

325 SoLiDAOO RUGOSA Mill Climax forest, frequent 

326 SoLiDAOo CANADENSIS L Hood-plain, frequent 

327 SoLiDAGO serotina Alt Mud-flat 

328 Astfr macrophyllus L Climax forest, abundant 

329 Aster cordifolius L Climax forest, frequent, flood- 

plain 

330 Aster lateriflorus (L ) Britton Flood-plain, fre- 

quent, mud-flat 

331 Aster lateriflorus (L) Bntton var olomerellus 

(T & G ) Burgess Climax forest, rare 

332 Aster Tradescanti L Climax forest, frequent, flood- 

plain, mud-flat 

333 Aster paniculatus Lane Mud-flat 

334 Erigeron paaADELPHicus L Flood-plain, occasional 
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335 Erigebon annuus (L ) Pers Daisy Fleabane Flood- 

plain, occasional 

336 Erigebon canadensis L Horse-weed, Butter-weed 

Mud-flat 

337 Gnaphalium polycfphalum Michx Common Everlasting 

Climax forest, in clearings made by fallen trees and in 
wagon road 

338 SiLPHiUM PERFOiiiATUM L Cup Plant Flood-plain, 

occasional 

339 Ambrosia trifida L Great Ragweed Flood-plain, 

abundant, mud-flat 

340 Ambrosia artfmisiifolia L Roman Wormwood, Hog- 

weed, Bitter-weed, Ragweed Climax forest, m clearings 
made by uprooted trees, mud-flat 

341 Xanthium canadense Mill Cocklebur Flood-plain, 

frequent 

342 Xanthium commune Britton Mud-flat 

343 Rudbeckia laciniata L Flood-plain, occasional , mud-flat 

344 Helianthus decapetalus L Flood-plain, occasional 

345 Bidens DiscoiDEA (TAG) Britton Climax forest, m 

low places, infrequent 

346 Bidens frondoba L Beggar-ticks Mud-flat 

347 Bidens comosa (Gray) Wiegand Mud-flat 

348 Bidens cebnua L Mud-flat 

349 Achillea Millefolium L Common Yarrow, Milfoil 

Climax forest, m wagon road and clearings made by 
uprooted trees 

350 Ebechtites hiebacifolia (L ) Raf Climax forest, m 

clearings made by uprooted trees, flood-plam 
851 Senecio aureus L Golden Ragwort Flood-plain, occa- 
sional 

352 ARCTiint minus Bemh Common Burdock Climax 

forest, m clearings made by uprooted trees 

353 CiRSiUM LANCEOLATUM (L ) Hill Common or Bull Thistle 

Climax forest, in cleanngs made by uprooted trees 

354 Taraxacum officinale Weber Common Dandelion 

Climax forest, flood-plam, mud-flat 
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355 Taraxacum erythrobpfrmum Andrz Red-seeded Dan- 

delion Flood-plain, occasional 

356 Lactuca scariola L Prickly licttuce Climax forest, 

frequent 

357 Lactuca bpicata (Lam ) Hitchc Flood-plain, occasional 

358 Prenantiieb alba L Rattlesnake-root Climax forest, 

occasional 

Di-troit, Michioan 
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EXPLANATION OF PLATES 


PLATE IX 

Warrbn Woods Preserve Chmax beech-maple forest at left of picture 
and flood-plain at right The wagon road also is seen in this cut 
(Photograph by George R hox) 

PLATF X 

Warren Woods Preserve Climax beech-maple forest, showing almost 
complete absence of undergrowth This condition prevails over large 
portions of the forest (Photograph by Cieorgo H hox) 


PLATE XI 

Fig 1 One of the mud-fiats lieside the Gallon River in the Warren Woods 
Preserve, photographed m August, 1919 Ihe vegetation is confined 
to the inner edge In 1921 the bar was entirely covered with vegetation 
and could scarcely be distingmshcHl from the older portion of the flood- 
plain (Photograph by Ixn* R Dice The cut is used by courtesy of 
the Museum of Z<>ology, University of Michigan ) 

Fig 2 The Galien River in Warren Woods Preserve and the flood-plain 
forest (Photograph by George R Fox) 

Fig 3 The climax bcceh-maplc forest^ Warren Woods Preserve, showmg 
undergrowth of young beech and maple trees 
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THE ABSENCE OF CHROMOSOME 
PAIRING DURING MEIOSLS IN 
OENOTHERA BIENNIS* 

STLRLINO H LMKRSON 

In a recent paper by Cleland ’ there appears a preliminary 
account of the reduction division in Oenothera bienm^ He finds 
that as the chromosomes shorten and thicken m late heterotypic 
prophaso they are arranged end to end in strings, as is common 
m Oenotheras, but m this species they generally form two closed 
rings, one of six chromosomes and the other with eight, with 
some minor variations While he noted that then was no 
parasynaptic pairing of chromosomes at a metaphase stage, he 
did believe that there was a mechanism insuring the separation 
of homologous chromosomes He observed that adjacent 
chromosomes became attached to spindle fibers from opposite 
poles, alternate ones becoming attached to fibers from the same 
pole Presumably homologous chromosomes he adjacent and 
would thus always be separated 

The studies reported m the present paper were begun in 
February, 1923, with material kindly supplied to me by Professor 
B M Davis Additional material has since ]yeen collected from 
plants grown by Profo^or Davis Second-contraction figures 
here showed chromosome arrangements very similar to the rings 
described by Cleland (Plate XII, Figs 1-6) The great dis- 
crepancy between my observations and those of Cleland is that 
I found no regular method of separation of homologous chromo- 
somes Irregularities m chromosome separation were the out- 
standing features m my preparations 

* Paper from the Department of Botany, University of Michigan, 
No 214 

^ Cleland, Ralph E CkroTnosomc ArrangemerUs durtng Metosis in Certain 
Oenotherae Amer Nat , 57 562-666 1923 
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As the spindles are forming preparatory to the separation of 
the chromosomes, the ring formations noted in second contrac- 
tion are still evident (Plate XII, Figs 8^12) In no case could 
It bo seen that adjacent chromosonus uniformly became attached 
to fibers from opposite poles As the tliromosomes separate in 
anaphase, adjacent chromosoiiK s still attached can often be seen 
passing to the same pole, m '=iome cases as many as six or seven 
attached chromosomes go to tin same pole (Plate* XIII and 
Plate XIV, Fig 1) OfUn the chromosomes become detached 
early and it is impossible to tell what position tiny had m the 
rings Chromosomes attached end to end (an sometimes be seen 
in telophase as the daughter nucki are passing into the inter- 
kinesis period (Plate XIV, tigs 2~7) Those chromosome ar- 
rangements do not permit a regular method of chromosome 
separation such as described b> Cleland 

Oenothera bienms mut sxtlfurea is a mutation from Oe inermis, 
differing from it only in its lighter flower color This form 
shows the same chromosomal behavior during meiosis as did its 
parent form and figures of it arc included in the accompanying 
illustrations as noted in the explanation of plates 

It has been shown by De \ ries * that the sulfur-flower char- 
acter m Oe bienms and mut sulfur ea is patroclimc in its inherits 
ance, with the first generation resembling the male parent and 
breeding true in succeeding generations The same sulfur-flower 
character was introduced into another species when Davis* 
crossed Oe bienms with Oe franascana This character m Oe 
franctscana and the sulfur-flowerecl form resembling it behaved 
as a Mendelian recessive (manuscript data of Professor Davis) 
Cleland has shown that in Oe franctscana ^ there is a normal 
pairing of homologous chromosomes, while in Oe franctscana 
sulfurea * there is normal pairing of two chromosomes, the other 

* De Vnes, Huko Oruppenweise Artbildung, pp 297-298 Gebr Bom- 
traeger Berlin 1913 

* Davis, Bradley Moore Hybrvds of Oenothera btennu and Oenothera 

francuicana in the First and Second Generaltons GeneHcSf 1 197-261 1918 

* Cleland, Ralph £ The Redudton Division in the Pollen Mother Cells 

of Oenothera franctscana, Amer Joum Bo( , 9 391-413 1922 

* Cleland, Ralph E Meiosis in Pollen Mother Cells of Oenothera /ron- 

etscana sulfurea Boi, Gat , 77 14^170 1924 
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twelve bohavo as in Oe btenms This is the only case known 
m which a character shows patioclinic inhriitancc (non-Men- 
delian) in one sj>ecies and when introdinul into another species 
shows Mfndelian liehavior C'vtological studies show that in the 
former case theie is no regular segregation of thromosomes such 
as IS lit cess iiy foi Mendelian inherit iiui, while in the Ultir cast 
there is such a stgrigation 

It IS pos>.ihle that whtrt there is no pining of chromosomes 
there are no homologous chromosomes Oe bicarns on this 
assumption Avould ha\e fourtion different ehiomosomes m plate 
of seven pairs of homologous chromosomes Ihe cytolognal ind 
genetical rt suits reviewed above are m hannony with such i 
view 

Univkhsity of Michigan 
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EXPLANATION OF PLATES 

PLATE Xn 

Fiq 1 Oe biennis — prophasc, nng of six chromosomes und strings of 
SIX and two chromosomes 

Fio 2 Oe biennis — prophose, incomplete section showing ring of six and 
slnng of SIX chromogomes 

Fios 3*4 Oe biennis — prophase, mcomplotc si i tions 

Fig 6 Mut sulfurca — prophase, nng of six ami stnngs of six and two 
chrornosoints 

Fia 6 Mut snlfnrea — prophase, rings of six and eight i liromosorncs 

I iGS 7*9 Oe biennis — spindle formation preceding nitlaphase ** 

hios 10*11 Mut sulfnrea — spindle formation pn tiding “ nietaphase 

Figs 12-13 Oe btennxs — ‘‘ metaphase ” 

PLATE XIII 

Figs I, 2, 4, 0, 7, 8 Oe bicnins — s< paration of chromosomes m anaphase 

t IGS 3, 6 Mut sulfurea — separation of chromost>mes 

PLATF XIV 

Fig 1 Mut svlfurea — polar view of late anaphase with diagrams of the 
chromosome groups at either pole, a - upfxr and b - lower gniup of 
chromosomes 

Figs 2, 5 Oe Biennis — chromosomes at one pole in luti anaphase 

Fig 3 Oe biennis — )xilar \iew of earlv telophase, c - upper and d - 
lower grt>up of chromosomes (on the slide one lies directly over the 
other) 

Figs 4, 6 Oe biennis — chromosomes grouped at poles in early telophase 

Fig 7 Mut sulfurea — late telophase, six of the chromosomes are strongly 
attached m a stnng 
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THE FLORA OF THE PENINSULA OF 
VIRGINIA ♦ 

EILEFN WHITEHEAD ERLANhON 

The Peninsula of Virginia, which lios southeast of Riclimond, 
IB about sixty miles long by fifteen miles wnie It is bounded on 
the east by Chesapeake Bay, on the nortluast by the York River 
estuary, and on the southwest by the James Rivoi , it is all within 
the coastal plain 

The old town of Williamsburg is situated thirty miles from the 
coast, on tlie divide between the two rivers Although the high- 
est point 18 only about one hundred feet above sea-level, the whole 
Peninaula is far from dull or uniform in surface 

The geological formations are Recent and Quaternary in the 
east and pass into Miocene in the western part The soils are 
sandy with intermixtures of clay and shell marls 

The York River shore is a typical man tune coast, with salt 
marshes and small sand-dunes The water of the James River 
estuary is fresh, or slightly brackish, and its many tributaries 
flow through extensive cypress swamps, the most noteworthy 
being those of the Chickahoniiny and Powhatan rivers The 
area of uncultivated land is possibly as large as m any section of 
the east, exclusive of the mountainous regions 

In several respects the local flora is particularly interesting 
The many typical pine-barren areas of the region contrast 
markedly with the conditions in the humid cypress swamps close 
by Because of the diversified habitats the plants are m many 
caaes very locally distributed, even Claytonia tnrgtmca grows in 
only a few, widely separated, flood-plains Strange as it may 
seem, both Betula and Crataegus are extremely rare in the region 
The only representatives of these genera which were found were 

* Paper from the Department of Botany of the University of Miehigan, 
No 309 

m 
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two separate trees of Betula nigra, near Williamsburg, a few scat- 
tered individuals of Crataegus Crus-gallt, and a clump of one other 
native species of hawthorn 

On the other hand Monotropsis odorala, which is generally 
considered as "raie/' is frequent throughout the Peninsula in 
dry oak woods, it flowers in February and March A few species 
more typical of the AUoghanian region are also to be found herr , 
these are Stewartm pentagyna, Parnassia asartfolia and Rwlbeckta 
lacintaia var humilib During the Great War several European 
plants were introduced, it is thought, and have lx»come established 
around Newport News and Norfolk Ihe only European species 
we found that had not previously been roporU^d in North Amer- 
ica was Ajuga chainaepityH, which was well established on the 
south shore of the York River, about a dozen miles above York- 
town 

The plants of the following list were collected by Earl Jerome 
Grimes and the writer, duiing the spring and autumn of 1920, 
and throughout 1921 The College of William and Mary, at 
Williamsburg, was our base, and the countiy in the mimediate 
vicinity was thoroughly worked over for a radius of ten miles 
Collecting trips were also made along the railway at various 
|>oints betwcim Newport News and Elko, Henrico County 

It is well known that Banister, Clayton and Mitchell made 
extensive botanical explorations in eastern Virginia m the eight- 
eenth century, very little indeed has been done since m the 
State, except by visiting botamsts To this lack of local botani- 
cal mterest are attributed the many rare finds which were 
made in this small area in two seasons * 

The most noteworthy plants of northern range discovered 
were Poganta affims Aust , one of the rarest orchids of New 
England and Pennsylvania, J uncus asper Engelm , hitherto sup- 
posed to be confined to the pme-barrcns of New Jersey, and 
Polygonum densiflorum Meisn , previously known from southern 
New Jersey and Delaware Several plants belonging to the 
southern coastal plain, which had been reported from North Caro- 

‘ An account of the most interesting plants found was published in 
Rhodora, 24 148, 25 17 
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lina, were found The most notable extension of range was made 
by the discovery of Jlahenana repens Nutt , not previously 
reported north of Florida, growing lx)sidc the Chickahommy 
River near Lanexa Uniola longifolia Senbn , heretofore known 
from (leorgia and Tennessee, was found near Williamsburg Uf 
foremost interest is the apparent re-discovery of Clayton's "‘Che- 
lonc flonbus speciosis pulchernmis colore rosae damasccnae/' 
with sessile leaves This plant has hoeu named Chelone Gnmesii 
by Mr Weatherby 

A study of the flora of eastern \ irginia not only helps to fill 
gaps in our knowledge of plant distribution, but also throws light 
on the type forms of many American species described by Gro- 
novius and other early botanists, because a great many of their 
specimens came from this region The correct interpretation of 
Linnaean species often depends upon an accurate knowledge of 
the flora of the region where Clayton worked It is hoped that 
the present hst will be of value, although it is not by any means 
a complete flora 

Duplicates of almost all the collections were sent to the Gray 
Herbarium Thanks are due to Mr C A Weatherby, Mrs 
Agnes Chase, Dr Ezra Brainerd, and other botanists, for kindly 
furnishing determinations After Mr Grimes' death m De- 
cember, 1921, his herbarium was purchased for the Herbarium 
of the New York Botanical Gardens 

The list IS arranged according to Gray's Manual (7th ed ), 
and the collection numbers of Grimes are given While we were 
doing this work, an attempt was made to collect the most im- 
portant references to the flora of Virginia, these are appended 
in the bibliography 

The stations for a thousand and fifty-two species and varieties 
are given Those plants which arc mcluded in articles pubhshed 
m Rhodora are marked with an asterisk 

Adiantum pedatum L Near Williamsburg Oct 17, 1920 
3167 

Aspidium noveboracensk (L) Sw Rich moist hardwoods, 
throughout the Peninsula 3735 
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Aspidiuh SPiNUiosuM (O F Muller) Sw White oak woods, 
near Wilbamsburg June, 1921 2712 

Aspidium Thelyptfris (L ) Sw Swamps along James River, 
near Camp Wallace July, 1921 

Abplenium Fiux-femina (L ) Bernh Rich moist woods 3765, 
4098 

Aspleniuh platyneuhon (L ) Oakes Dry woods, near Wil- 
liamsburg 1920 3156, 4148 

Aspleniom platynfuron (L ) Oakes var serratum (E S 
Miller) BSP Dry ravine, west of W illiamsbiirg Oct , 
1920 3157 

Athybium ASPLENioiDES (Michx ) Desv Moist ravine, west of 
Williamsburg Oct 19, 1920 3184 

Dennstaedtia PUNCTILOBULA (Michx ) Moorc Rich wooded 
banks, west of Williamsbuig 3165, 3884 
Onoclea sensibilis L Moist flood-plains Common 4575 
Polypodium polypodioiues (L ) Hitohc On trunk of Platanus, 
flood-plain of Queen’s Creek, north of Williamsburg 
March 13, 1921 3275 

PoLYBTiCHUM ACROSTIC HOiDEs (Michx ) Schott Open woods, 
James City Co Oct , 1920 3161 
PoLYSTicHUM ACROSTiCHOiDFS Scliott var INCI8UM (Gray) 
Gilbert Openings in mixed woods, west of Williamsburg 
Oct , 1920 3162 

Ptehis aquilina L Sandy heath near Ewell 
Thelypteris hexagonoptera (Michi^ ) Weatherby Rich hard- 
woods Common 3957, 3117, 3163 
Thelypteris noveboracensis (L ) Nieuwl Dry ravines and 
pine woods Common Oct , 1920 3164 , 3222 

Thelypteris palustrib Schott Open swamps at Longhill, 
James City Co July, 1921 4097 

Woodwardia areolata (L ) Moore Wet wooded ravmes near 
Williamsburg Common 3193 

Woodwardia viRamicA (L ) Sm Sphagnum bogs, James City 
Co June and July, 1921 3855 , 3914 

Obmunda cinnamomea L Moist soil in pine woods, James 
City Co May 4, 1921 2554 



Flora of the Penimula of Virginia 


119 


OsMUNDA Claytoniana L Moist oak woods, James City Co 
June 6, 1921 364b 

OsMUNDA KE0ALI8 L Rich hardwoods, west of Wilbamsburg 
May 17, 1921 3571 

Botkychium obliquum Muhl Young pine woods near Williams- 
burg Oct 1, 1920 3113 

Botrychium obliquum var nissECTUM (Spreng ) C lute Flood- 
plain of Chisel’s Run, west of Williamsburg Aug 25, 1921 
4307, 4436 

Botrychium virginianum (L ) Sw Flood-plains of streams 
flowing north into (iueen’s Creek, York Co April, 1921 
3403 , 3441 

Opiiioolossum vulgatum Ij Rich soil of mixed woods north of 
Williamsburg April 17, 1921 3445 

Equisetum ARVFN8B L Sandy soil near Williamsburg March 
28, 1921 3368 

Equisetum hibmale L var afunf (Engelm ) A A Eaton 
Near Williamsburg April, 1921 3383 

Lycopodium adpressum Lloyd & Undcrw Sandy soil in damp 
ditch in flat pine woods, C & O Railroad cut northwest 
of Williamsburg July 1, 1921 3908 Henrico Co near 

Elko 4199 

Lycopodium lucidulum Michx Pine woods near Williamsburg 
July 19, 1921 4062 

Lycopodium obscurum L Wet soil of flood-plain hardwoods, 
Chisel’s Run, west of Williamsburg March 22, 1921 
3305 

Selaginella rupestris (L ) Spring Abundant in low moist 
places 

JuNiPERUS VIROINIANA L Field north of Williamsburg March 
17, 1921 3299 Common 

PiNUs ECHiNATA Mill Edge of flat woods near Williamsburg 
Dec , 1920 3248 , 3261 Occasional 

? PiNus RiQiDA Mill Dry sandy embankment along railroad 
west of Williamsburg Large tree April, 1921 3481 

PiNUs Taeda L Flat woods, sandy soil near Williamsburg 
Doc, 1920 3262, 3263, 3261 
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PiNua viRGiNiANA Mill Common m sandy soil throughout the 
Peninsula, invading abandoned fiilds in second year Dec , 

1920 3249, 3250, 3259, 3200, 3265 

Taxodium DiSTiciiuM (L ) Richard Chickahominy River at 
Lanexa, July 30, 1921 Shore of James River south of 
Williamsburg Aug 15, 1921 4142 , 4249 

Typha angubtifolu L Open swamp near Williamsburg 
July 11, 1921 3080 

Typua latifolia L Near Williamsburg June 23, 1921 3811 

SparganiIjm amfricanum Nutt Mouth of Chisi I’s Run at 
Longhill Swamp, James City ('o luly 21, 1921 In a 
stream between Elko and Poplar Springs, Aug 6, 1921 
4084, 4208 

Naias ouadalupensis (Spreng ) Morong In Jones’ Mill Pond, 
Williamsburg Dec 12, 1920 

POTOMOGETON CRI8PU8 L In Jones’ Mill Pond, Williamsburg 
Dec , 1920 3255 

POTOMOOFTON puLCHER Tuckcrm In a pond near Elko, Henrito 
Co, Aug 6, 1921 4196 

Zannichellia PALusTRis L var major (Boemngh ) K Koch 
Running water, Queen’s Creek, York Co , April 17, 1921 
3452 

Ali8M\ subcordatum Raf Wooded swamp along Chickahominy 
River at Lanexa July 30, 1921 4127 

Echinodohus tenellus (Mart ) Buchenau (submersed form) 
Edge of water, Chickaliominy River at Lanexa July 30, 

1921 4135 

Saoittaria falcatv Pursh Tidal marsh along Queen’s Creek, 
north of Williamsburg June 28, 1921 3864 

Sagittahia pubescevs Muhl Sphagnum swamp, Longhill, 
James City Co , July 23, 1921 4083 

Saoittaria subulata (L ) Buchenau Tidal swamp along 
Chickahominy River near Lanexa July 30, 1921 4129 

Ewidea canadensis Michx Introduced into Jones’ Mill Pond, 
Williamsburg 1920, established in creek, quarter of 
a mile below, in 1921 

Agrostis hyfmaws (Walt ) B S P Dry soil along railway. 
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Williamsburg, May 29, 1920 Sandy roadside north of 
town, June 12, 1921 21)20, 3694 

Agrostis PALUSTUis Huds Meadows and open ground, York 
Co June and July, 1921 3660, 3726, 3953, m5 

Agrostis pfr^nnans (Walt ) Tuckm Roadside, wt st of Wilhani'^- 
burg, Juno, 1921 3838, 4350 

Aika c\riLij\uis Host Pklge of fiat pine woods, Williamsburg 
May 23, 1921 3626 

Aika pramov L Campus of (^olkge, Williamsburg May 18, 
1921 3r>84 

Alopfcuhus AGU1J.STTS L Cultivated held vvest of Williamsbuig 
May 1, 1921 3508 

Andropogon fukcatus Muhl Dry held, mar Williamsburg, 
Sept , 1921 4383 

Andropogon glomfuaius (Walt) BSP Thin pine woods, 
north shore of Queen's Creek, noith of Williamsburg, June 
28, 1921 3874 

Andropogon scopakius Michx Thin pine woods, sandy soil, 
west and north of Williamsburg Sept , 1920, June and 
July, 1921 3085, 38()9, 4077 

AndropoixON viRGiNiers L Dry clayey held, Williamsburg 
Oct 17, 1920 3171 

Anhtoxanthum odoratum L Roadside and clearing in deep 
wootis, near Williamsburg May, 1920 2547, 2606 

Aristida dichotoma Michx Edge of flat pme woods, near 
Williamsburg Sept 25, 1920 30^)2 

Aristida gracilis Ell Dry soil of roadside, north of Williams- 
burg Oct 8, 1921 4566 

Aristida oligantha Michx Bright Farm, Williamsburg, 
clay soil Oct 8, 1920 3127 

Aristida purpurascens Poir Sandy soil of oak slope, near 
Williamsburg Nov 5, 1920 3239 

Arrhenatherum flatius (L ) Beauv Wooded flood-plains, 
Queen's Creek, York Co May 23, 1921 3622 

Arundinaria macrosperma Michx Small cypress swamp, south 
of Five Forks, James City Co March 26, 1921 3348 

Avena SATivA L Common around Williamsburg 
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Bbachyelytbum ebectum (Schrcb ) Beauv Deep shaded ravine 
in hardwood, southeast of Wilhamsburg July 19, 1921 
4055 

Bbomus commutatus Schrad Near Wilhamsburg June 10, 
1921 3658 , 3835 

Bbomus pukoans L Deep ravine, along James River, at 
Camp Wallace July 5, 1921 3936 

Bbomus becalinus L Old track m woods, Wilhamsburg 
June, 1921 3885 

Calamaqbostis cinnoides (Muhl ) Barton Sphagnum-mag- 
noha swamps, James Cit> Co , Aug , 1921, Oct , 1 920, 
1921 4317 , 3194 , 4620 

Cenchbus pauciflorus Benth Clay bank along railway, 
Lightfoot, James City Co , July 23, 1921 Sandy shore 
of York River, Oct , 1921 4089, 4567 

CiNNA AHUNDiNACEA L Tulal marshos and wooded flood-plain 
of James River, Aug , 1921 Tidal marshes of Queen’s 
Creek, York Co , Aug , 1921 4241 , 4302 

Cynodon DACTYiiON (L ) Pers Ballast along railway, near 
Wilhamsburg June 17, 1921 3735 

DACTYiiis oiiOMEHATA L Common, around Wilhamsburg 
Danthonia sericea Nutt Edges of dry sandy pine woods 
Common near Wilhamsburg May 23, 1921 3625 

Danthonia spicata (L ) Beauv Clay slope, north end of 
Jones’ Mill Pond, Wilhamsburg May 29, 1920 2628 

Digitabia piufobmis (L ) Koelcr , Dry roadside, Williamsburg 
Sept 17, 1921 4396 

Dioitabia humifuba Pers Dry roadside, Wilhamsburg Sept , 
1921 4396a 

DioiTARiA 8ANGUINALIS (L ) Scop Com-field, Wilhamsburg, 
Oct , 1920 Along railway, east of Diascund, July, 1921 
3235, 4166 

Distichlis spicata (L ) Greene Tidal salt marshes, south 
shore of York River Constitutes the bulk of “ salt hay ” 
Aug, 1921 4282 

Echinochloa crusoalli (L) Beauv Sandy roadside, south of 
Wilhamsburg, July, 1921 3964 
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Echinociiloa WaIiTehi (Pursh) Nash Mol's! ground along 
Chickahommy River, at Lanexa, July, 1921 Moist ground, 
near Williamsburg, Sept , 1921 4131 , 4404 

Eleusine iNDicA Gaertn Cultivated ground, Williamsburg 
Nov , 1920 3240 

Elymus canadensis L Low ground along Centerville- Williams- 
burg road, June 22, 1921 

Elymus striatus Willd Wooded ravine beside James River, 
at Camp Wallace July 5, 1921 3934 

Elymus vihginicus L Edge of tidal marshes, and moist road- 
sides James City and York counties July 1921 3808, 

3967 

Eragrostis caroliniana (Spr ) Scribn Railway bank, at 
Williamsburg, July 22, 1921 4071 

Eragrostis cilianensis (All) Link Cultivated ground, 

Williamsburg July 31, 1921 4178 

Eragrostis hirsuta (Michx ) Necs Dry soil, along railway, 
west of Lightfoot, James City C’o , Sept 27, 1921 4494 
Eragrostis hypnoides (I^am ) B S P Mud-flat, Jones’ Mill 
Pond, Wilbamsburg Sept , 1921 4407 

Eragrostis megastachya (Koeler) Link Cultivated land, 
Williamsburg 

Eragrostis pectinacea (Michx ) Steud Dry soil, west of 
Williamsburg Along railway, near Lanexa July, 1921 
4051, 4169 

Erianthus saccharoides Michx Sphagnum-magnolia swamp, 
southeast of Ewell Sept 27, 1921 4473 

Festuca elatior L Roadsides and holds around Williams- 
burg 

Festuca myubus L In sand, near York River, north of Williams- 
burg, June 6, 1020 2656 

Festuca obtusa Spreng Rich woods and flood-plains, around 
Wilhamsburg May, 1921 3602, 3618 
Festuca octoflora Walt Weed, m waste sandy soil, around 
Wilhamsburg May, 1921 2622, 3590 
Glyceria oranois Wats Moist sandy soil, south of Williams- 
burg June 23, 1921 3813 
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Glyceria nervata (Willd ) Trm Shaded and ot)en swamps, 
around Williamsburg June, 1920, May, 1921 2686, 

3611 

Glyoeria OBTU8A (Muhl ) Trin Swampy woods, Poplar Springs, 
Henrico Co , Aug 6, 1921 4213 

Gymnopogox ambiquus (Michx ) B S P Second-growth pine 
thicket, west of Williamsbuig Rare Nov 5, 1920 1238 

Holcus HALEPFNS18 L Roadside, mar Williamsburg July 6, 
1921 3927 

Holcus lanatus L Meadow, near Wilhainsburg May 2, 
1921 3632 

Hordeum pusillum Nutt (Cultivated helds, Williamsburg 
June, 1920 2676 

Hystrix patula Moeneh Ricli moist hardwoods, noith of 
Williamsburg June, 1921 3754 

Leersia ORYZoiDFS (L ) Sw Open swampy flood-plains, west of 
Williamsburg Sept , 1921 4401 

Leersia vmomirA Willd Sphagnum bog, (’'hisol’s Run, Aug 
25, 1921 Roadside ditch, west of Williamsburg Oct , 1921 
4311, 4599 

Lolium MULTiFLORUM Lam Fields, around Williamsburg June 
28, 1921 3879 

Lolium perfnne L Cultivated land, Williamsburg May and 
June, 1921 3623 

Lolium temulbvtum L Roadside, near old Experiment Station, 
southwest of Williamsburg Only one plant May 30, 1921 
3638 

MuHiiENBERQiA ScHREBFRi Gmcl Waste land, Williamsburg, 
and flood-plains of small streams Oct , 1921 4576, 4582 

Panicum aqrostoides Spr Swamp along College Creek, south 
of Williamsburg Oct 3, 1920 3135 
Panicum amarulum Hitchc & Chase Along sandy shore at 
Newport News Sept 30, 1921 4502 

Panicum amarum Ell Banks of James River, at Camp Wallace 
Aug 18, 1921 4244 

Panicum ancbps Michx Wooded slope, Oct , 1920, and road- 
side, July 7, 1921, north of Williamsburg 3201, 3951 
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Panic UM anuustifolixjm Ell Dry hoil at edge of woods, near 
Williamsburg June 12, 1921 3689 

Panicom Aahei Pears Flat pmeoak woods, wtst of Williams* 
burg, June 2b, 1921 S852 

Panicum BAunuLAiUM Michx Hat pme-oak woods, west of 
Williamsburg, lune 2b, 1921 3847 

Panicum Bosch Poir Woods west of Willi imsburg, near Pne 
Forks June, 1920 and 1921 2711, 3654 

Panicum cAriLUAKb L Roadside, near Williamsburg July 17, 
1921 4177 

Panicum clandfstinum L Wooded flood-plain of Queen^s Creek, 
north of Williamsburg June 17, 1921 3746 

Panicum (Ondfnhum INash Tidal marsh, Queen^s Creek 
Aug 22, 1921 4103 

Panicum depaupfratum Muhl Dry pine-oak woods, near 
Williamsburg June 2(>, 1921 3845 

Panicum uichotomiflokum Mich\ Along railway bank, near 
Lightfoot July, 1921 Edge of Jones’ Mill Pond, Williams- 
burg Sept , 1921 4088, 4415 

Panicum HUAc HUCAP var silvu ola Hitchc & Chase Dry soil, 
near Williamsburg June 13, 1921 3733 

Panicum lanuginosum HI Sandy holds, near Williamsburg 
June, 1921 3b71, 1786 

Panicum Lindheimfki Nash Dry soil along C & 0 Railroad, 
near Williamsburg June 12, 1921 3688 

Panicum luctdum Ashe Sphagnum-magnolia swamp, Chisers 
Run, west of Williamsburg June, 1921 3764 

Panicum nitidum Lam Dry soil, near Williamsburg June 13, 
1921 3732 

Panicum polyanthks Schultes Swampy places in woods, west 
of Williamsburg, June and Oct , 1921 Southeast of Ewell, 
Sept, 1921 3799, 4627, 4491 

Panicum scopartum Lam Dry field, west of Williamsburg 
June 22, 1921 Sphagnum swamp, near Ewell Sept 27, 
1921 3785, 4467 

Panicum sphaerocarpon Ell Sandy waste places, around 
Wilhamsburg, May and June, 1921 3672, 3687, 3790 
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Panicum vebrucosdm Muhl Moist soil, near Ewell Sept , 
1921 4486 

Panicum viboatum L Moist open ground, Williamsburg, 
edge of marshes at Queen’s Creek, north of town July, 
1921 3965 , 4973 

Panicum xauapense H B K Wooded flood-plain, near 
Williamsburg July 7, 1921 3960 

Panicum yadkinfnse Ashe Cleared hillside, south of hive 
Forks, James City Co , June 6, 1921 3652 

Paspaluu ciliatifolium Michv Dry pino wood, near Williams- 
burg Sept 18, 1920 3022 

Paspalum dilatum Poir Roadsides, Williamsburg June and 
Aug , 1921 3716, 4336 

Paspauum flohidanum Miehx Roadside, Williamsburg, Oct , 
1920 Along railway, near Diascund, July 30, 1921 3218, 

4176 

Paspalum uaevb Michx Along bank of C & O Railroad, west 
of Williamsburg, July 1, east of Lanexa, July 30, 1921 
Sandy soil 3906 , 4148 

Paspalum pubescens Muhl Dry pine woods, Williamsburg 
Sopt, 1921 3022a, 4480 

PoA ANNUA L Williamsburg May 16, 1921 35()4 

PoA AUTUMNALI8 Muhl Moist wooded ravines, Williamsburg 
May, 1921 3544 , 3577 

PoA COMPRESSA L Gross lands, Williamsburg 

PoA cuspiDATA Nutt Woodcd hillside, near Williamsburg 
March 25, 1921 3320 

PoA PBATBN8I8 L Rich moist soil, north of Williamsburg, 
May 23, 1921 3621 

PoA TRiviALis L Rich soil and swamps, near Williamsburg 
May, 1921 3606 , 3624 

Sacciolepis STRIATA (L ) Nash Bank of Chickahommy River, 
at Lanexa, July 30, 1921 4168 

Setaria olauca (L ) Beauv Fields and wooded slopes, west of 
Williamsburg July and Aug , 1921 4177, 4235 

Setaria imbbrbis R A S Swampy woods, James City and York 
counties June, 1921 3796, 3870 
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SoROHASTRUM NUiANs (L ) Nash OpoR oak slope, near 
WilliamsbuFK Sept 19, 1920 195b 

Spartina ALTFRNiFOLiA OLABRA (Mulil ) Fcm Sandy shore, 
Newport News bcpt, 1921 Salt marshes, along York 
River north of Williamsburg Oct , 1921 4503, 4570 

Spartina c\N 08 UR 0 iDhs (L ) Roth Tidal marshes, below 
Jamestown Island, July 9, 1921 3975 

Spartina paikns (Ait) Muhl Tidal marshes, Queen^ Oeik 
Landing, Williamsburg June 28, 1921 1872 

SpHtNOPJioLis NiTiDA (Spreiig ) Stribn D(^p woods and moist 
ravines, around Williamsburg, May, 1920 and 1921 2591, 

25(54, 3522 

Sphrnopholis obtus\ta (Michx ) Senbn Dry soil at edge of 
woods, mar Williamsburg June 12, 1921 3692 

Sporobolus BERTtRONiANUM (Trin ) Hit die & Chase Wilhams- 
burg July 5, 1921 3948 

Stipa avenacfa L Edge of pine woods, near Williamsburg 
May, 1920 2616 

Tridens FLAVU8 (L ) Hitchc Sandy field, near Williamsburg 
Oct , 1921 4597 

Tridens strictus (Nutt ) Nash At edge of Mill Creek Pond, 
James City Co Oct 15, 1921 4611 

Tripsacum DACTYiiOiDES L Flood-plam of James River, at 
Camp Wallace, July 5, 1921 3937 Abundant 

Trisetum pbnnsylvanicum (L ) Beauv Open swamps, York 
Co Common May 23, 1921 3604 

Uniola latifolia Michx Flat pme-oak woods, near Williams- 
burg Frequent Aug , 1921 4223 

Uniola laxa (L ) B S P Flat pine-oak woods, around 
Williamsburg, Sept , 1920 and June, 1920 Rich woods, near 
Lanexa July 30, 1921 3108, 3841, 4144 

Uniola longifolia Senbn Hardwood slopes beside Jones* Mill 
Pond, Williamsburg Sept , 1920 and 1921 3038, 4417 

Zizania palustris L Swamps along College and Queen*s creeks, 
Willieunsburg Oct 3, 1920 3142 , 3962 

Carex alata Torr Open swampy flood-plains, around Williams- 
burg Mid-May, 1921 3742, 3745, 3780 
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Carex ALBOLUTESCEN8 Schwein Bwauips, ntiir Williamsburg 
Common Mid-June, 1921 3747, 378.1, 385b 

Carex buomoides Sthkuhr Wootied flood-plain, south of tivc 
Forks, May 17, 1921 3578 

Carex cephalophora Muhl Rich shaded soil, west of Williams- 
burg, June 22, 1921 3795 

Carex comosa Boott Open swamp, north of Williamsburg 
June 17, 1921 3748 

Carex crinita Jjam hphagnum swamp, near Williamsburg 
Juno 12, 1921 3693 

Carex debilis Mich\ var Runon Bailey Rich woods, west 
of Williamsburg June 16, 1921 3770 

Carex decomposita Muhl Swamp along College Creek, 
Williamsburg July 3, 1921 3925 

Carex Frankii Kunth Moist plates, near Williamsburg July 
7, 1921 3961 

Carex orisea Wahlenb Swamp, lones^ Mill Pond, Wilhamb- 
burg May 7, 1921 3541 

Carex grisea var rigida Bailey Shady swamp, near Williams- 
burg June 10, 1920 2690 

Carex hormathodes Fern >Sandy flat, along Queen's Creek 
June 6, 1920 ChLsel's Run, June 22, 3921 2659, 3791 

Carfx Howei Mackenz Wooded swamp at Chisel's Run 
May 1, 1921 3509 

Carex incomperta Bickn Roadside at Chisel’s Run May 1, 
1921 3510 

Carex intumescens Rudgo Sphagnum swamp, southeast of 
Ewell July 1, 1921 3896 

Carex laevivaqinata (Kukenth ) Mackenz Wooded ravine, 
north of Williamsburg June 28, 3921 3862 

Carex laxicuEmis Schwem Flood-plain of Chisel's Run 
May 1, 1921 3511 

Carex eaxifeora Lam Hardwoods, near Williamsburg 

May, 1921 3615 , 3547 

Carex leptalea Wahl Flood-plain, near Williamsburg 

May 7, 1921 3540 

Carex lxjpulina Muhl Sphagnum swamp, southeast of Ewell 
July 1, 1921 3900 
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Carfx LuitiDA Wahl Along streams, aiound Williamsburg 
Common June and July, 1920, 1921 20S7, 2713, 

3807 

*Carfx Mitchelliana M A C’uitis Open swamp, west of 
Williamsbuig June 16, 1921 3781 

Carfx MuHr^NnERoii Schk Wooded bank, near Williamsburg 
June 22, 1921 Dry sandy soil, along Chickahominy River 
at Lano\a July 30, 1921 1797, 4149 

*Carex oxylfpis Torr & Hook Haidwood slope south of 
Williamsburg May and Juno, 1921 134b, 3717 

Carex hosfa Schkr Bceoh slope south end of Jamestown Road 
June 10, 1920 2680 

Carex scoparia Schkr Common in open swamps, around 
Williamsburg 

Carex TRiBULoioi-h Wahlb Swamp, south of Williamsburg 
June 11, 1921 3705 

Carex triceps Michv var hirsuta (Willd ) Bailey Dry soil, 
Williamsburg June, 1920 and 1<)21 2682, 3741 

CAK^x TRICEPS var Smithii Porter Edge of woods, near 
Williamsburg June, 1921 3803, 3871 

Carfx vakia Muhl Dry hardwoods, near Williamsburg May, 
1921 3525, 3530 

Carex verrucosa Muhl Moist ground, southeast of Elko 
Sept 27, 1921 44% 

Carfx virescens Muhl Stream bank, south of Williamsburg 
June 13, 1921 3714 

Carex vulpinoidea Michx Open swamps, near Williamsburg 
May and June, 1921 3609, 3661 

CvPFRUS cYLiNDRicus (Ell ) Biitt Cut-ovcr woods, west of 
Williamsburg July 13, 1921 3994 

Cyperus ferax Rich Swamp, Jones' Mill Pond, Williamsburg 
Sept , 1920 and 1921 Swamp at Carter's Creek and York 
River, Aug 20, 1921 3031, 4406, 4275 

Cyperus piLicuLMis Vahl Dry sandy flat, along Chickahommy 
River, at Lanexa July 30, 1921 
Cyperus feavescens L Ditch along railway, Williamsburg 
Sept 25, 1920 3103 



130 Eileen Whitehead Erlanson 

CypfcRUs Ga.tf8II Torr Tidal marsli, Carter’s Creek, near York 
River Aug 2f), 1921 4272 

Cyperus Nuttallii Eddy Low ground along shore, Newport 
News Sept 30, 1921 4506 

Cyperus ovuuaris (Michx ) Torr Barren field, near Williams- 
burg June 12, 1921 3698 

Cyperus psfudovfoetus Steud Moist roadside, near Williams- 
burg July 9, 1921 3973 

Cyperus hivularis Kunth Ditch along railway, near Williams- 
burg Sept 25, 1920 3102 

Cyperus ROTUNDUs L Water-fiont near C &0 Railroad station, 
Newport News Sept ,1921 4657 

Cyperus sthiqosus L Flat pine woods, near Williamsburg, and 
edge of marsh at Queen's Creek July, 1921 3969 , 4064 

Dichromena colorata (L ) Hitchc Swamp along College 
Creek, Williamsburg July i, 1921 3919 

Duuchium ahundinaceum (L ) Bntt Swampy flood-plain of 
Chickahommy River, at Lanexa July 30, 1921 4117 

Eleocharis capitata (L ) R Br Ditch beside railway, Williams- 
burg June 16, 1921 3774 (Extremely depauperate form 

only found, therefore probably the type fonn ) 
Eleocharis Engelmanni Steud Damp soil m woods, northeast 
of Williamsburg June 11, 1921 3707 

Elbocraris obtusa (Willd ) Schultes Moist shaded situations, 
James City Co , Sept , 1920, June, 1921 3021, 3706,3709 

Eleocharis PALU8THI8 (L ) R & ' S Pine woods, north of 
Williamsburg June, 1920 and 1921 2660 , 3708 

Eleocharis quadrangulata (Michx ) R & S Bank of 
Chickahommy Riyer, Wilcox Neck, opposite Lanexa 
July 30, 1921 4125 

Eleocharis tuberculosa (Michx ) R & S Wet ditch along 
railway, west of Williamsburg Sept , 1920, June, 1921 
3101, 3771 

Fimbristylis spadicea (L ) Vahl Tidal marsh, near mouth of 
Carter's Creek, York Co July 15, 1921 4017 

Fuirena hispida Ell Sandy soil at edge of sphagnum swamp, 
five miles west of Williamsburg July 13, 1921 3993 
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Kyllinqa pumila Michx Edge of salt inarsh, Carter’s Creek 
at York River Aug , 1021 4201 

RyNCHOSPORA CAPITELLAIA (Michx ) Vulll \ar DISrUTIENS 
(Clarke) Blake Low places in mixed woods, James City 
Co Oct 16, 1921 4619 

RyNCHOSPORA macbostachya Torr Swamp along Chicka- 
hommy River, at Lanexa July 30, 1921 41 ir) 

SciRPUs AMERiCANUS P(‘rs Tidal marshes, along Qiiieii’s Creek, 
College Creek and James Ri\cr Juiu, 1920 and 1921 
2661, 3722, 3970 

SciRPOS ATROViRENs Muhl var GfOROiANUs (Harper) Fernald 
Ix)w ground at Chisel’s Run June 22, 1921 3800 

SciRPUs CYPERiNUs (L ) Kuntli Sandy soil at edge of sphagnum 
swamp, west of Williamsburg July 13, 1921 SOS'S 
SciRPUS Eriophorum Michx Roadside ditch, west of Williams- 
burg Oct 19, 1920 3176 

ScfRPUs LiNEAius Michx Moist low grounds, Williamsburg 
June 12, 1921 3719 

SciRPUs NANUS Spreng In mud of tidal salt marsh, York River, 
at mouth of Carter’s ( reek July 15, 1921 4022 

SciRPUs Olneyi Gray Tidal marsh, along Carter’s Creek, half 
mile from York River May and July, 1921 3591, 4018 

SciRPUS ROBUSTus Pursh In standing water, along Queen’s 
Creek, and tidal marshes (brackish), at Carter’s Creek, 
York Co July, 1921 3868 , 4011 

SriRPUs VALiDUS Vahl Swamp along College Creek, Williams- 
burg June 13, 1921 3721 

ScLERiA OLIGANTHA Michx Sandy soil of white oak woods, 
west of Williamsburg June and July, 1921 3662 , 3920 

ScLFRiA PAUCi FLORA Muhl Sandy field and pine-barrens, near 
Williamsburg June, 1921 3701, 3839 

ScLSRiA TRiQLOMBRATA Michx Sandy soil of thicket, two miles 
west of Williamsburg June 26, 1921 3843 

Stbnophtllub capillaris (L ) Bntt Ballast along railway, at 
Williamsburg Sept 17, 1921 4397 

Aribabha triphyllum (L ) Schott Flood-plains, throughout 
area, March and April, 1921 3354 , 3439 
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Orontium aquaticum L Slow shallow stroams, north of Wil- 
liamsburg March 24, 1<)21 3321 

Peltandra virginica (L ) Kunth Swampy flood-plam of 
small stream, south of Williamsburg May 9, 1921 3637 

SymplocaRpus foetidtjs (L ) Nutt Wooded flood-plain, south 
of Five Forks, James City Co , March, 1921 J338 

Lemna pfrpusilla Torr Stagnant pool, near Ewell 1921 
Wolffia COLUMBIANA Karst I* bating, at odgt of Jones^ Pond, 
near Penniman, York Co , Apiil 26, 1921 1193 

* Euxocadlon Paukeri Robinson Cluckahonuny River, near 
Lancxa July 30, 1921 4136 

Lachnocaulon ANci-ps (Walt) Morong Sphagnum swamp, 
at headwaters of Chiscrs Run June 15, 1921 
Xyris CAROLiNiANA Walt Wet sandy soil, along railway, west 
of Williamsburg July 1, 1921 3907 

Xyris elata Chapm Low woods, along Queen^s Creek, York 
Co , July 22, 1921 4965 

? Xyris PLATVLrpis Chapm Moist bank, cast of Poplar 
Springs, Charles City Co Aug 6, 1921 4184 

Xyris torta Sm Wbt sandy diteh, along railway, west of 
Williamsburg Sept , 1920 and June 10, 1921 3100, 3769 

CoMMELiNA ERECTA L Looso Sandy soil, at edge of woods, near 
Capitol Landing, Queen's C)reck, July 22, 1921 4081 

CoMMELiNA HiRTELLA Vahl Swampy flood-plains of Chicka- 
hommy River, at Lanexa June, 1921 4172a 

CoMMELiNA VIRGINICA L Dry i^andy field, Lanexa June 30, 
1921 4172 

PoNTBDBRiA coRDATA L In standing water, College Creek, 
Williamsburg Common June 13, 1921 3723 

Heteranthera HENiFORMis R & P In mud, along Chicka- 
hominy River, at Lancxa, July 30, 1921 Mud, at head of 
Janes' Mill Pond, Williamsburg Sept 20, 1921 4171, 

4410 

JuNcus ACUMiNATUS Michx Moist gTound, Williamsburg 

June 10, 1921 3710 

JUNCUS ARISTULATUS Michx Edge of tidal marsh, James 

River at mouth of College Creek July 9, 1921 3974 
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* J UNCUS ASPFR EtiKolm Sphagnum-magnolia swamps, near 

Mount Pleasant Church, James CMy Co July 13, 1021, 
Oct 16, 1021 30<)2, 4616 

luNcus BUtoNius L Wet roadsides, near Williamsburg June, 
1021 3713 

JuN(U8 CANADFNSTS Ga> Swamps, west of Williamsburg 
1921 4040, 4287 

JuN( us ui-Biiift Gray Wet soil m pine -oak woods, west of 
Williamsburg Oct, 1921 4621 

luNcus DiCHOTOMUs Ell Barren field, near Williamsbuig 
June, 1921 3697 

JuNcua FtFUHUS L var costulatus Female! Swamps, near 
Williamsburg June, 1921 3749 

JuNcua MARGiNATUb Rostk Barren held, near Williamsburg 
June 12, 1921 3704 

JuNcus Roemerianus Schcele In watci, at edge of James 
River, south of Williamsbuig July 9, 1921 3977 

JtTNcus sETAcbUs Rostk Low grounds, near Williamsburg 
1920, 1921 3043, 3718 

JuNcus sdRPOiDLS Lam Sandy soil, fields, near Williamsburg 
June, 1921 3600, 3808 

JuNcuB TENUIS AVilld Fields, near Williamsburg 1920, 1921 
3711, 2701 

Luzula campestris (L ) DC var bulbosa Wood Dry pas- 
ture, near Williamsburg April 18, 1920 2524 

* Luzula SALTUEN 818 Femald Hardwoods, near Williams- 

burg April 9, 1921 3400 

Aletris farinosa L Flat pme woods, west of Williamsburg 
May, 1921 3585, 3633 

Allium canadfnse L Wooded flood-plain, north of Williams- 
burg June 11, 1921 3677 

Allium vineale L Fields, near Williamsburg June, 1920, 
1921 2669, 3787 

Asparagus officinalis L Roadside, near Williamsburg May, 

1921 3558 

Hembrocallis fulva L Escape, along roadsides June, 

1921 



134 Eileen Whitehead Erlanson 

Lilium canadensis L Moist bank, west of Elko, Henrico Co 
Aug 6, 1921 4201 

Lilium superbum L Wooded swamp, at Longhill, James City 
Co Edge of swampy flood-plain of Chickahoimny River, 
at Lanexa July, 1921 4109, 4157 

Medeola virgin IAN a L Common in rich wooded flood- 
plains, around Williamsburg April and May, 1921 3474, 

3566 

Melanthium viROiNiciJM L Deep wet woods, Chisers Run, 
James City Co July 0, 1921 4044 Open marsh, near 

Elko, Aug 6 4204 

Muscari racemosum (L ) Mill Conunon weed in fields, Wilhams- 
burg April, 1920 2508 

Oakebia BEssiLii<OLiA (L ) Wats Rich soil of beech slope, north 
of Williamsburg April 2b, 1921 3475 

Ornithogalum umbfllatum L Common weed m fields, around 
Williamsburg April, 1921 

Polygon ATUM biflorum (Walt ) Ell Rich wooded hillsides, 
near Williamsburg May, 1920 and 1921 2577, 3529 

Polygonatum commutatum (R 4& S ) Dietr Rich woods, 

around Williamsburg, April, 1921 3472, 3597 

Smilacina racemosa Desf Hardwoods, near Williamsburg 
April, 1921 3520 

Smilax Bona-nox L E<lge of pine woods, west of Williamsburg 
June, 1921 2633 

Smilax herbacea L Wooded ravine, south of Wilbamsburg 
April 24, 1921 3471 

Smilax herbacea L var pulverulenta (Michx ) Gray Rich 
wooded hillside, (Chisers Run, James City Co , June 24, 
1921 3823 

Smilax laurifolia L Edge of wootls and marshes, along 
Queen's Creek and Carter's Creek, York Co March and 
Aug , 1921 3277, 4267 

Smilax rotundipolia L Moist roadside, north of Wilbamsburg 
May 16, 1920 2580 

Smilax tamnifolia Michx Sphagnum swamp, at LonghiU, 
west of Wilbamsburg June 22, 1921 3806 
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UvuLARiA PERFOLiATA L Openings in rieh hardwoods, around 
Williamsburg May, 1920, April, 1921 2576, 3425 

Yucca filamfntoba L Railway bank, one mile east of Diascund 
July iO, 1921 4114 

Zygadenus GLABFRR1MU8 Miclix Open marsh, west of Elko 
Aug 6, 1021 4200 

DioacoREA GLAUCA Mulil Woodcd flood-plain, aouthcast of 
Williamsburg May 2, 1021 352b 

’'‘Dioscorfa quatehnata (Walt ) Gmel Ory wooded hillside, 
mar Williamsburg May 2, 1021 3527 

Dioscohea viu^sa Tj Woods near Williamsburg, and sphagnum 
swamp, at Longlull Tune, 1920 and 1021 2644, 1803 

Hypoxis hirsuta (L ) Coville Sandy soil, m pine woods, around 
Williamsburg May 1, 1020 2544 

Narcissus pofticus L Hedgerow, south of Williamsburg 
April, 1921 3421 

Narcissus Pseudo-Narcissus L Waste places, southeast of 
Williamsburg 

BelamcaiVda chinfnsis (L ) DC Roadside, just east of 
Williamsburg Sept ,1921 4578 

Iris vfrna L Sandy soil, at edge of pine-barrens, north of 
Williamsburg May 4, 1920, April 9, 1921 2553 , 3396 

Iris versicolor L Common, in open swamps, Henrico Co 
1921 

SiSYRINCHIUM ANGUSTIFOLIUM Mill Flat OpCD Oak WOOds, WCSt 
of Williamsburg April lb, 1021 3427 

SiSYRINCHIUM GRAMiNEUM Curtis Moist placcs, around Williams- 
burg May, 1920 and 1921 2585 , 3668 , 3763 

? SiSYRINCHIUM INTERMEDIUM Bickn Dry hardwood soil, west 
of Williamsburg June 10, 1921 3659 

Aplbctrum hyemalb (Muhl ) Torr Rich moist woods, south 
and north of Williamsburg Occasional 3530 May, 1921 
3551, 4650 

CoRALLOBRHiZA ODONTORHiZA Nutt Rich wooded flood-plaui, 
near Williamsburg Sept 17, 1921 4390 

Cypbipbdium acaule Alt Flat woods, around Wilhamsburg 
Frequent May, 1920, April, 1921 2528, 2661 
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Cypripfdium pabvifix)rum var pubfscfns (Willd ) Knight 
Open oak woods around Williamsburg Occasional June, 
1920, April, 1921 2047, 3410, 3430 

Epipactis PUBESCEN8 (Willd ) A A Eaton Rich pine woods, 
around Williamsburg Sept, 1920 1975 , 3121, 4008 

HABiSNAniA riLiARis (L ) R Hr Sphagnum swamps, west of 
Williamsburg, and moist bank along railway, west of Elko 
July, 1921 4063, 4100, 4179 

Habenaria clavellata (Michx ) Sprcng Wooded swamps 
throughout the Peninsula July, 1921 4009, 4026, 4150 

Habenaria cristata (Michx ) R Br Sphagnum-magnolia 
swamp. Chisel’s Run, July 16, 1921 Moist bank along 
railway, east of Poplar Springs, (^harles City ('o Aug 6, 
1921 418.3, 4932 

Habenaria lacfra (Michv ) R Br Deep woods in swamp, at 
Longhill, near Williarasburg-Centerville road June 23, 1921 
3810 

*Habenabia repfns Nutt Wooded swamp, along Chick- 
ahoininy Rivei, south of Lanexa July 30, 1921 4128 

*Hexalectiiis spicata (Nutt ) Barnhart Shell m.irl bank, at 
edge of mixed woods, at head of Jones’ Mill Pond, Wilbams- 
burg June 30, 1921 3915 

Lifaris liliifolia (L ) Richard Woods, near Wilhamsburg 
June 1, 1920, May 9, 1921 3.556 , 2635 

Microstylib uni folia (Michx ) B S P Dry liardwoods, 
west of Williamsburg June* 1, 1920 2634 Frequent 

Orchis bpbctabilib L Rich woods, near Williamsburg April 
and May, 1921 3454, 3516 

*PoooNiA AFFiNiB Aust Open white oak woods, near Williams- 
burg June 1, 1920, May 9, 1921 2637 , 3555 One 

station 

PoooNiA opuiooLossoiDES (L ) Ker Sphagnum swamp at 
headwaters of Chisel’s Run, James City Co June 15, 
1921 3778 

PoQONiA verticillata (WiUd ) Nutt Mixed woods, along 
Jamestown Road and at Chisel’s Run, James City Co April, 
1920 and 1921 2557 , 3463 Frequent 
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*PoNTTnEVA HACtMosA (Walt) Mohr Damp shaded ravine, 
west of Williamsburg Sept 10, 1020 Heavy calcareous 
sod of flood-plain thicket, north of W dliamsburg Sept 17, 
1921 107H, 4386 

Spirantiies BtcKii Lindl llry oak slope, along west side of 
(College C iivk, south of Wdiianisbuig Ocl b 1020 3145 

Spirantiibs ehUNUA (L ) Riclnrd In tidil marsh along C ollege 
Creek, south of Wdhimsburg Si pt and Oct , 1021 4446, 
4595 

Spiranthes gracilis (Higel ) Beck Oak sloiie between Elko 
and Poplar Springs Aug 6,1021 Dry field near Williams- 
burg 4211, 4214 

Spiranthls VLHNALiH Engliii & Gray Dry sandy soil, west of 
Williamsburg and also n<ar Ewell 3826, lOJl, 3905 
Tipulvkia discolor (Puish) Nutt Rub mixed woods, through- 
out Frecpient Flowering Aug , 1021 1266, 4072, 4236 

Saururus cfrnuus L Shaded swampy areas, throughout 

Abundant June, 1921 

PoPULus ALBA L W^astc land, Williamsburg 1920, 1921 
PopuLus DELTOiDFS Marsh Near Mount Pleasant Church, and 
Ix'side Jones’ Mill Pond, Wdliamsburg May and Oct , 
1921 3572 , 4591 

PopULiis HETEUOPHYLLA L Along James River, south of Wd- 
liamsburg 1921 

Saltx alba L Swampy sod, Jones’ Mill Pond, Williamsburg 
Aprd, 1921 3417 

Salix babylonjca L Beside stream, one mile northwest of 
Williamsburg Oct ,1021 4645 

Salix humilib Marsh Sandy sod, roadsides, York Co March 
13, 1921 3276 

Salix nigra Marsh Stream banks, around Wdliamsburg 
3352, 3482 

Salix tristis Ait Wooded uplands, west of Williamsburg 
March and April, 1921 3312, 3414 

Mybica cabolinensib Mill Edge of dunes, at Cape Henry 
Aug , 1921 (Not found on the Peninsula ) 4218 
Myrica cerifera L At edge of pine-barrens, throughout 
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Peninsula 1920 and 1921 2519, 3270, 3446 Flowering 

Feb 24, 1921 

Carva alba (L ) K Koch Edge of flat pine woods, northwest 
of Williamsburg Of 21, 1920 3227 

Carya LAC1N108A (Michx f ) Loud Rich soil in mixed woods, 
northwest of Williamsburg 3180, 4655 
JuoLANB ciNiREA L Mixed woods, west of Williamsburg 
1921 

JuQLANS NioRA L \V illiainsburg 1921 

Alnus rugosa (DuRoi) Spreng var serhltlata (Ait ) Winkler 
Sphagnum swamp, tuar Williamsburg Oct, 1920 Banks 
of Chickahominy River, near Lanexa, July, 1921 3197, 

4139 

Bbtula nigra L Norlh bank of (Queen’s t'reek, Capitol Land- 
ing Bank near Jones’ Mill Pond, Williamsburg Only 
two trees found May 19, 1921 3598 

Carpinus caroliniana Walt Flood-plains, around Williams- 
burg July 7, 1921 3956 

CoRYLUs AMERICANA Walt Head of Jones’ Mill Pond, Williams- 
burg 

CoRYLus RosTRATA Alt ('hiscl’s Riin flood-plain, west of 
Williamsburg July 23, 1921 4105 

OsTRYA viRGiNiANA (Mill ) K Kocli Flood-plain woods, near 
Williamsburg 

Castanba dentata (Marsh ) Borkh Uplands around Wil- 
liamsburg Many large trees filled by Endothia, 1919-1921 
Castanea PUMiLA (L ) Mill Falge of woods, near Williamsburg 
Sept , 1920 3090 June, 1921 3696 

Fagus ORANUiFOLiA Elirh Frequent on heavy soil, on the Pen- 
insula 

Quercus \lba L Dry woods, around Williamsburg Sandy 
bank of Chickahominy River, at Lanexa July, 1921 3177, 

3200, 4137 

Qubbcus coccinea Muench Flat pine-oak woods, around 
Williamsburg Oct , 1921 4614, 4637 

Qubrcus uarilandica Muench Sandy soil, at edge of pme- 
barrens, near Williamsburg Oct , 1920 3226 
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? Qukrcus MuHLKNBUiaii Enfijolm Calcareous blufT, James 
River, at Camp Wallace AujiC . 1921 424 'S 

Qulbcus MONTANA VVilld (Q Prinwy of authors) Edge of mixed 
woods four /rules northeast of Williamsburg June 11, 
1»)21 lh82, 32n 

QxihRcus NIGRA L Sand> bank of Chickahommy River, near 
Lanexa July 30, 1021 4138 

QuhRcxJS TALUsTRiH Mu( iich Swuiupy HcKKl-plain, along rail- 
way, wist of Roxbury, C'harles (hty ('o Aug b, 1021 4192 

Qufrcus phkUxOS L Sandy flat, on south bank of railway, 
northwest of Williamsburg Oct 19, 1920 .3187 

QohRGUS PHbL.L08 L var LAUui FOLIA (Michx ) Chapm Sandy 
flat, one mile northwest of Williamsburg Oct 19, 1921) 
3186 

Qufrcus Prinxts L (Q Michauxii Nutt ) Edge of pine woods, 
west of Williamsburg Oct , 1920 Calcareous bluff, along 
James River, at Camp Wallace Aug 18, 1921 3119, 

3926, 4251 Sandy slo|X!, near mouth of Carter^s Creek, 
York Co Oct 8, 1921 4549 

Quercus rubra L (Q falcata Michx ) C^ornmon in flat 
pine-oak woods, around AVilhamsburg 1920 and 1921 
3228 Flowering, Apnl 3, 1921 

Quercus stfllata Wang Edge of flat oak woods, around 
Williamsburg 1920 Calcareous bank, along James River, 
near Camp Wallace Aug 18, 1921 3079, 3215, 4247 

Quercus velutina Lam Flat sandy roadside, near Ewell, and 
same, west of Williamsburg Sept, 1921 4449, 4500, 

4641 

Quercus virginfana Mill Campus, College of Wilham an<l 
Mary I^arge tree 

Boehmebia cyundrica (L) Sw Low ground, along College 
Creek, Wilbamsburg Flowering, July 3, 1921 3122, 3921 

Broussonetia PAPYRiFERA (L ) Vent Waste land, Williams- 
burg 1921 

? Celtis oeorqiana Small Flood-plain thicket, Queen's Creek, 
north of Williamsburg May, 1920, Oct, 1921 2584, 

4564 
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Celtis occidfntalis L Bank of fhickahominy Rivor, near 
Lanexa, July 30, 1021 1134 

Maclura pomii<era (Kaf ) Schneider Waste land, west of 
Williamsburg 1020 

Morus alba L Waste land, Williamsburg 1021 

Morus rubra L Moist flood-plains, west of Williainsbuig 
Edge of marshe'B, York River, July, 1021 4021, 4327 

Pilea pumila (L ) Gray Shaded low ground, neai Williams- 
burg Sept 20, 1921 4409 

Ulmus alata Miehx In loose sand along railway west of 
Ewell July 1, 1921 391 3 

Ulmus amfrkana L Common, around Williamsburg, in moist 
ground 1921 

Ulmus fulva Mich\ Edge of mixed woods, near Williairm- 
burg 1920 2()89 

Urtica gracilis Alt Waste shaded places, Williamsburg 1921 
4654 

Phoradendron rLAVFsr>Ns (Pursh) Nutt Common, m swamps, 
along Queen’s Creek, on Nyssa Bank of C hickahominy 
River, near Lanexa, on Nyssa sytvaliai July 30, 1921 
4121 

Aristolochta SLRPtNTARiA L Bashcft Hall woods, W^illiams- 
burg June 1, 1920 

Asarum canadense L Rich hardwoods, around Williamsburg 
Apiil, 1921 2640, 3388 

Asarum virginicum L Rich hard}\ood slopes, around Williams- 
burg March, 1921 3292, 3397 

Fagopyrum esculentum Mocnch Roatlsidc, west of Williams- 
burg Oct , 1921 4642 

Polygonum acrf H B K Moist ground, Williamsburg June 
23, 1921 Tidal marsh, Queen’s Creek Aug 22, 1921 
3812, 4306 

Polygonum arifolium L Wooded swamp, near Lanexa 
July 30, 1921 4124 

* Polygonum densiflorum Meisn Edges of Mill Creek Pond, 
Jamestown Road Oct 15, 1921 4696 

Polygonum bbkctum L Cultivated grounds, Williamsburg 

1921 
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Polygonum HYDaopiPLKoroLs Michx Pond, nmr Williamsburg 

1920 Swamp, southwest of Ewell Juno 2, 1921 3030, 

3902 

Polygonum iapathffolium L Beside pond, Williamsburg 
Sept ,1921 4414 

Polygonum Plkmcauia L Cultivated grounds, Williamsburg 

1921 ^087 

Polygonum PFNNSYLVANiruM L var lafvk \titm Fi rnald Mud, 
bi^sidc pond, Williamsburg Oct 22, 1921 4b51 

Polygonum sagittatum L Sphagnum-magnolia swamp, west 
of Williamsburg Juno 15, 1921 1706 

Polygonum s^AND^N8 L Ilailway bank, at Diascund, July 30, 
1921 Thicket, west of Williamsburg Sept 27, 1921 
4164, 4468 

Polygonxtm sltackum Baldw Edge of Colkge Creek, W^illiams- 
burg Got 17, 1921 3170 

Polygonum viiktINianum L Eilge of rich woods, west of 
Williamsburg July 16, 1921 4035 

Rumex Acetosflla L Waste land, Williamsburg Fiowenng 
March 2b, 1921 

Rumex altissimus Wood Ballast, along railway, Williamsburg 
May, 1920 2611 

Rxtmex conglomekatus Murr In water of small stream, north 
of Williamsburg lune 17, 1921 Edge of tidal marsh, along 
Queen’s Creek, near Capital Landing July 17, 1921 
3751, 3952 

Rumex cribpus L Waste land, Wilhamsburgi 1921 
Rumex obtusifolius L Waste land, Williamsburg June, 
1921 3829 

Rumex pulcher L Bright Farm, Williamsburg Juno 10, 

1920 2692 

Rumex verticillatus L Cypress swamp, south of Five Forks 
May 30, 1921 3628 

Atriplbx patula L var hastata (L ) Gray Tidal marsh, 
along York River, at Carter’s Creek Fiowenng Aug 20, 

1921 4274 

Chenopooium album L Weed in waste places, Williamsburg 
Oct , 1921 46.53 
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Chenopodium MUR ale L Cultivated grounds, Wilbamsburg 
Oct , 1921 4615 

Salicornia europaea L Tidal marsh, York River, at Carter's 
Creek Aug , 1921 4285 

Salsola Kali L Sandy shore, Newport News, Sept , 1921 
Dry sandy beach, York River, near Sciiruno Oct , 1921 
4505, 4572 

Acnida cannabina Ij Tidal marshes, Queen’s Creek and York 
River, north of Williamsburg Aug 22,1921 4301, 4286a 

Amaranthub retroflfxus L Common weed, Williamsburg 

Phytolacca dfcandra L Common weed, Williamsburg 

ScLERANTHUS ANNULS L Weed in fields, Williamsburg April 
3230, 3382 

Mollugo verttcillata L Common weed, Williamsburg 4482 

Arbnahia BERPYLLiFOLiA L var TENUioR Mcrt & Koch 
Corn-field, near Williamsburg April 29, 1920 2518 

Cbbastium viscosum L Common weed, Wilbamsburg April 3, 
1921 3375 

Cbrastium vulgare L Fields, near Wilbamsburg April 9, 
1921 .^02 

Dianthus Armeria L Grassy land, near Wilbamsburg 
Common June 9, 1921 2670 

Lychnis alba Mill Waste land, near Wilbamsburg April, 
1921 2599, 3495 

Saponaria officinalis L Waste land, Wilbamsburg June 28, 
1921 3867 

SiLBNE antirrhina L Cultivated fields, Wilbamsburg May 9, 
1921 3563 

SiLENE PENNSYLVANicA Michx Sandy bank at south end of 
Mill Creek Pond, Jamestown Road May 9, 1920 2563 

Sandy soil south of Wilbamsburg, April 12, 1921 

SiLKNB STELLATA (L ) Alt f Rich woods near Lanexa, New 
Kent Co , and along College Creek, Wilbamsburg Aug , 
1921 4120, 4345 

Spebgularia SALINA J & C Presl Shell heap on edge of tidal 
marsh, York River, north of Williamsburg July 15, 1921 
4012 
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Stellaria media (L ) Cynll Common in waste land, Williams- 
burg 1021 

Stellaria pubera Michx Moist hardwood slopes, south of 
Williamsburg April, 1921 2510, 3394 

Claytonia viRGiNicA L Hoavy soil of swampy flood-plain, at 
(^hLsel’s Run, south of Williamsburg — CcnterMlle Road 
March 22, 1921 3301 Also at Powhatan Crock, and at 

Jones^ Pond near Penniman Local 
PoHTULACA olfracea L Waste land, Williamsburg 1921 
Nymphaea advena Alt Wallor^s Pond, north of Williamsburg 
April 16, 1921 347b 

Actaea alba (L ) Mill Rich hardwood slopes, south and west 
of Williamsburg May 2, and Aug 25, 1921 3519, 4324 

Anemone virginiana L Wooded flood-plains, near Williams- 
burg Sept, 1920, Aug, 1921 3054 , 4333 

Anemonflla THALicTROiDFs (L ) Spach Wooded slope north of 
Williamsburg April, 1920, March 24, 1921 2511, 3322 

Aquileoia ( ANADENSI8 L Edge of flat pine woods, northwest of 
Williamsburg May 4, 1920 2550 

Caltha PALUSTRis L Joncs' Mill Pond and College Creek, 
Williamsburg April, 1920, March 17, 1921 2504 , 3291 

CiMiciFUOA racemosa (L ) Nutt Moist wooded ravine, near 
Williamsburg June 24, 1921 3819 

Clematis paniculata Thunb Escape, along roadside Williams- 
burg Aug 29, 1921 4321 

Clematis virginiana L Low ground, at edge of thicket, 
Chisers Run, west of Williamsburg Aug 25, 1921 4319 

Delphinium Ajacis L Weed in cultivated fields, near Williams- 
burg and Grove June 9, 1920, July, 1921 2668, 3928 

Hepatica TRILOBA Chaix Wooded slopes, throughout March 
13, 1921 3273 

Ranunculus abortivus L Wooded flood-plain, near Williams- 
burg March 26, 1921 3341 

Ranunculus bulbosus L Roadsides, Williamsburg May 9, 
1920 2566 

Ranunculus hispidus Miohx Wooded flood-plains, near 
Williamsburg April, 1921 3395 , 3449 
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Ranunculus hispidus var fai^us Fernald Flood-plain, south 
of Williamsburg April 24, 1921 3464 

Ranunculus parviflorus L field, near Williamsburg May 
11, 1920 2570 

Ranunculus recurvatus Poir Hardwood ravines, near Wil- 
liamsburg June, 1920 April 17, 1921 2688, 3440 

Ranunculus sceleratus L In streams and marshes, around 
Williamsburg Ma>, 1920, June, 1921 2593, 3861 

Thalictrum polyuamum Miihl Flood-iilain swamps, at Long- 
hill, Laneva and Llko July, 1921 4086 , 4158 , 4201 

Thalictrum rlvolutum DC Shell marl banks in woods, near 
Williamsburg May 2, 1921 3557 

Liriodendron 3 ulipiffra L Rieli soil, throughout the Penm- 
sula Flowering April 26, 1921 3485 

Magnolia tripetala L Swampy flood-plains, east of Wil- 
liamsburg May 16, 1920 May 2, 1921 2588 , 3524 

Magnolia virginiana L Swampy ground, west of Williamsburg, 
and near York River Flowc rmg May 19, 1921 3588 , 3595 

Asimina triloba Dunal Rich woods, near Williamsburg 
Podophyllum peltatum L Rich woods, near Williamsburg 
April 7, 1921 3387 

Benzoin aestivale (L ) Nees Woods, near Williamsburg 
April 4, 1921 2501 

Sassafras vahiuolium (Salisb ) Ktze Fields and waste land, 
throughout 

Papaver Argemone L Wa^te ground, near Williamsburg 
May 30, 1921 3636 

Sanguinaria canadensis L Woods, near Williamsburg April 
4, 1920 2502 

Fumaria officinalis L Dry fields, Williamsburg May 1, 
1920 2526 

Arabib virginica (L ) Trel Corn-field, near Williamsburg 
March 19, 1921 3296 

Barbarea VERNA (Mill ) Asch Fields around Williamsburg 
May 4, 1920 2537 

Barbarea vulgaris R Br Com-field, near Williamsburg 
April 21, 1921 3456 
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Barbarea vulgaris R Br var lonoisiliquoha (’anon Alfalfa 
held, Williamsbuig April 21, 1921 3457 

Brassica ARVtNsis (L ) K(z« Fields, near Williamsburg 
1921 

Brassica c^mpisthis L Fields, near Williamsburg April 
3, 1921 3370 

Brassica nigra (L ) Koch I'lelds, near Williamsburg 1921 
Camflina MICRO! arpa Andrz W'ecd in alfalfa held, Williams- 
burg May 1, 1921 2538 

Capsi-lla Bursa-pastoris (L ) Medie Common, throughout 
the Peninsula 1921 

Cardamine bulbosa (Schnb) BSP Swampy flood-plains, 
lames ( ity and York counties March and April, 1921 
3378, 3447 

Caruaminf Douglassii (Torr ) Button Moist hardwoods, 
around Williamsburg March, 1921 3283 , 3355 

C'ardamine iiiRsuTA L Woods and roadsides, near Williams- 
burg March, 1921 3308, 3314, 33hO 

Carbamine pennsylvank a Muhl Rich flood-plain, northwest 
of Williamsburg March 28, 1921 3359 

CoRONOPUs DiDYMUS (L ) Sm Waste land, Williamsburg 
March 30, 1921 3367 

Dhaba VERNA L Corn-fields, near Williamsburg March 25, 

1920 2500 

Lepidium campestrf (L ) R Br Waste ground, Williamsburg 

1921 3494 

Lepidium virginicum L Waste ground, Williamsburg 1921 
Radicula Nastuhtium-aquaticum (L ) Britt & Rend Stream, 
near Williamsburg June, 1921 3750 

Raphanus RaphanistRum L Fields, Williamsburg April 4, 
1921 3384 

Sisymbrium aliissimum L Ballast of railroad, Williamsburg 
1921 3877 

Sisymbrium Thalianum (L ) .1 Gay Field, near Williams- 
burg 1921 3376 

* Thlaspi abvense L Alfalfa field, Williamsburg May 4, 
1920 2534 
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Sarracenu purpurea L Swampy woods, at Chisel’s Run, 
near Williamsburg-Ccntorville Road July, 1921 
* Decumaria BARBARA L Moist wooded ravines, James City 
County June 15, 1920 2709, 3972, 3423 

Heuchera AMERICANA L Dry open oak woods, near Williams- 
burg June 1, 1921 2641 

Hydrangfa arborescens L Moist wooded hillsides, near 
Williamsburg Occasional June, 1920 and 1921 2706, 

3816 

Itea virginica L Sphagnum swamps, James City Co May 9, 
1921 3645, 3181 

Parnassia asarifolia Vent Open marsh, along railway, west 
of Elko One station Aug 6, 1921 4206 

Saxipraoa pennsylvanioa L Swampy hood-plains, west of 
old battlefield, Williamsburg March 28, 1921 3353, 

3448 

Saxipraoa viroiniensis Michx Wooded slope, bank of James 
River, at Camp Wallace March 14, 1921 3280 

Tiarella cordifolia L Rich hardwood slopes, near Wilhams- 
burg May 20, 1920 2591 

Hamamelis virginiaNa L Sandy slopes, hardwoods, near 
Williamsburg 1921 4220 , 4547 

Liquidambar Styraciilua L MoLst oak woods, near Williams- 
burg Common May 20, 1920 2590 

Platanus occidbntalis L Williamsburg Occasional 1921 
Agrimonia mollis (T & G ) Rritt Flood-plain thickets, around 
Williamsburg Aug, 1921 4079 , 4344 , 4382 

Agrimonia parviflora Ait Rich woods, around Williamsburg 
Aug , 1921 4240 4395 

Agrimonia rostellata Wallr White oak slope, near Williams- 
burg Sept , 1920 3016 

Amrlanchier canadensis (L ) Medic Mixed woods, west of 
Williamsburg March to May, 1921 3311, 3332, 3343, 

3415 , 3518 

Amblanchibr canadensis X oblongipolia (fide Wiegand) 
Edge of woods, around Williamsburg March, 1921 3289, 

3309 , 3328 
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Amelanchier oblonguolia (T & G ) Room Dry sandy 
banks, near Wilbamsburg March, 1921 3287, 3302, 

3313 

? Amelanchier sera Ashe Sandy hedgerow, west of Williams- 
burg May 9, 1920 2’ibO 

Abuncus SYLVESTER Kostol Shaded ravines, near Williams- 
burg June, 1920 2036 

Crataegus Crus-oalli L Bank of James Ri\er, below mouth 
of College Creek Scattering July 9, 1921 3971 

Crataegus Oxyacantiia L Fuld on Bright Farm, Williams- 
burg April 11, 1921 3416 

^ Crataegus Phaenopyrum (L f ) Medic Hedgerow north- 
west of Williamsburg One station No flowers, 1921 

Duchesnia indica (Andr ) Fockc Waste ground, around towns 
2655 

Fbaqaria viRGiNiANA Duchesnc Roadsides Abundant June 
1, 1920 2642 

Geum canadense Jacq Wooded flood-plains, James City Co 
1921 3233, 3828 

* Geum canadensis Jacq var Grimesii Fernald & Weatherby 
Wooded flood-plains, near Williamsburg May, 1921 
3583, 3605 

Geum Hjavum (Port ) Bickn Rich woods, west of Wilhams- 
burg June, 1921 3821, 3859 

Gillenia stipulata (Muhl ) Trel Dry wooded slope, near 
Williamsburg May 2<), 1920 2624 

Gillenia trifoliata (L ) Moench Sandy hucklelx*rry thickets, 
west of Williamsburg May, 1921 3549 , 3642 

PoTENTiLLA CANADENSIS L Wastc ground, Williamsburg June 
10, 1920 2685 

PoTBNTiLLA MONSPELIENSTS L Fields, near Williamsburg 1921 

Potbntilla pumila Poir Grassy places, near Williamsburg 
March, 1921 3364 

Prunus AMERICANA Marah Edge of woods, near Williamsburg 
1921 

Prunus avium L Edge of flat pine woods, southeast of Wil- 
liamsburg May 2, 1921 3521, 2590 
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Prunds Pbrsica (L ) Stokes Roadside, near Chisel’s Run 
March 22, 1921 3304 

Prunus slhotina Ehrh Hedgerows, west of Williamsburg 
April 9, 1921 3401 

Pyrus ARBUTitOLiA (L ) L f Edge of flat woods, lames City 
Co April 3, 1921 3373 , 3331, 4484 

Pyrus coronahia Ij Edge of pine woods, west of Mount 
Pleasant Church, Jamts ( ity Co April 17, 1921 Bank 

of Chickahominy River, at Lanexa, July 30, 1921 3435 

4154 

Pyrus Malus L Edge of woods, in James ('ity Co 1921 
Pyrus melanocarpa (Miclix ) Willd Damp woods, loadside 
at Chisel’s Run March 28, 1921 
Rosa HumaiNosA I, Roadside at edge of woods, Jamestown 
Road 1921 

Rosa palustris Marsh Dry soil at edge of woods, south of 
Williamsburg About five feet high June 1 3, 1921 3724 

Rosa viroiniana Mill Open field, roadside, north of Williams- 
burg May 23, 1921 3620 , 2684 

Rubus aroutus Link ’ Roadside, north of Williamsburg 
April, 1921 3473 

Rubus Baileyanus Britt Swampy soil on edge of woods, old 
battlefield, Williamsburg April, 1921 3442 

Rubus cunufolius Pursh Dry open ground, near Williams- 
burg 3656, 3878 

Rubus Enslenii Tratt Edge of flat pine woods, near Williams- 
burg 3433 

Rubus floridus Tratt Abundant beside woods and m flood- 
plains, James City and York counties May to June, 1921 
3441, 3512 , 3648, etc 

? Rubus floridus Rich soil at edge of pine woods near Wil- 
bamsburg April 26, 1921 3488 

Rubus nigricans Rydb In a ploughed field, Williamsburg 
June, 1920 2703 

Rubus striqosus Michx Moist soil at edge of mixed woods 
south of Williamsburg April, 1921 3467 

' All species of Rubus were determuied by Dr P A Rydberg, 1024 
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Albizzia julibrissin Durazz Bright Farm, Williamsburg 
July, 1921 4010 

Amphicarpa MONOiCA (L ) Ell Kich flood-plain thickots, 
throughout 438-1 

Amphicarpa Pitciifri T & (4 Wooded flood-plains, throughout 
the Peninsula Sept, 1920 3040, 3134 

Astragalus canadfnsis L Dry optn woods south James ('ity 
Co July 5, 1921 3945 

Baptisia tinctoria (L ) R Br Dry sod on edge of pine woods, 
James t Ity Co July 13, 1921 400b 3091 

Cassia Chamalcrista L Abandoned sandy hr Ids, near Wil- 
liamsburg Oct 3, 1920 3125 

Cassia makilandica L Flood-plain, near W illiams.burg Aug 
25, 1921 4332 

Cassia Mfdsofri Shafer Sandy sod, near Williamsburg Aug 
and Sept , 1921 4395 

Cassia nictitans L Sandy fields, near Williamsburg Sept 9, 
1921 4360 

Cfntrosfmum viRoiNiANUM (L ) Bentli Dry sandy sod, James 
City and York counties July, 1921 3940 , 4080 

Cercis canadfnsis L Wooded uplands, throughout the Penin- 
sula York Co March 24, 1921 3319 

Clitoria aiARiANA L Dry soil, throughout the Peninsula 
July 1, 1921 3912 

Crotalaria Purshii DC Fht dry pine-oak woods, three miles 
west of Williamsburg One station June 26, 1921 3832 

Crotalaria saoittalis L Occasional in sandy sod, along rail- 
way and roads, James City Co June and July, 1921 
3833 , 3910, 4095 

Cytisus scoparius (L ) Link Sandy soil, along edge of pine 
woods, throughout the Peninsula May 4, 1920 2541 

Flowering April 3, 1921 

Desmodium canescpns (L ) DC Moist woods, James City and 
York counties July 8, 1921 3950 , 4112 

Desmodium Dillenii Dari Dry oak woods, near Williams- 
burg Sept , 1920 3023 

Desmodium qrandifloruh (Walt) DC Rich woods along 
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bank of James River, at Camp Wallace Aug 18, 1921 
4260 

Dksmodium NUDiPiiORUM (L ) DC Oak slopes, James City Co 
Sept 18, 1920 3019 

Desmodium obtusum (Muhl ) DC Edge of flat pine woods, 
near Williamsburg Sept 25, 1920 3097 

Desmodium paniculatum (L ) DC Dry woods, around Wil- 
liamsburg Sept , 1920 3099 , 3045 

Desmodium pauciflorum (Nutt ) DC Rich moist woods 
around Williamsburg July and Aug , 1921 4175, 

4322 

Desmodium rotundipolu™ (Michx ) DC Open oak woods, near 
Williamsburg, Sept 18, 1920 

Desmodium rigidx™ (Ell ) DC Flat pine woods, around 

Wilbamsburg Sept , 1920 3093 

Desmodium viridiflorum (L ) Beck Dry woods, around 

Williamsburg 1920 Railway, east of Diascund, July 30, 

1921 3020 , 4113 

Galactia volubilis (L ) Britton Pine woods, James City Co 
Sept , 1920 3062 

Gleditsia triacanthos L Waste land, Williamsburg 1920 
Gymnocladus dioica (L ) Koch Williamsburg 1920 
Lathybus venosus Muhl Grassy moist bank, at Williamsburg 
railway station July, 1921 

Lebpedeza pbocumbens Michx Open pine woods, throughout 
the Peninsula Sept , 1920 3066 , 3055 

Lebpedeza repens (L ) Bart Railway, at Wilbamsburg 
Sept , 1920 3098 

Lebpedeza striata (Thunb) H A A Edge of pme woods, 
James City Co Oct , 1920 3118 

Lebpedeza Stuvei Nutt Common m open pme woods, through- 
out the Peninsula Sept , 1920 3065 

Lebpedeza vibginica (L ) Britton Pine-barrens, throughout 
the Peninsula Oct , 1920 3095 

'•'Lotus corniculatub L Roadside, at Camp Eustis, June 13, 
1920 Pine woods, near Queen’s Cr , York Co , June, 1921 
2697, 3873 
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Lupin us perknnis L ^^andy banks, in pmo-bairons, throughout 
the Peninsula Beginning to flowtr March 24, 1921 2562, 

3478 

Medicago lupulina L Common, along roadsides Juno 1, 

1920 2649 

Medicago sativa L Common, in fields, on railway banks and 
along roadsides 

Melilotus alba Desr Moist soil, near Williamsburg June 30, 

1921 3886 

Melilotus officinalis (L ) Lam Waste land, Williamsburg 
1921 

Psoralia pedunculata (Mill ) Vail Pine-barrens, around 
Williamsburg June 17, 1921 3755 

Rhyncosia erfcta (Walt ) DC Pinc-barrens, west of Williams- 
burg Sept , 1920 and July, 1921 3069, 4031 

Rhyncosia tomentosa (L ) H & A Sandy bank along railway, 
northwest of Williamsburg July 2, 1921 4029 

Robinia Pseudo-Acacia L Waste land, W^ilhamsburg 1921 
Strophostyles umbfllata (Muhl ) Britt Open pine woods, 
around Williamsburg Sept , 1920 3070 

Stylosanthes biflora (L ) B S P Open sandy soil, around 
Williamsburg Sept, 1920, July 17, 1921 3105, 4047 

Tephrosia spicata (Walt ) T & G Dry sandy soil, edge of 
pine woods, James City Co June 15, 1921 3882 

Tephrosia virginiana (L ) Pers Sandy roadsides, James City 
Co May 23, 1921 3587, 3613 

Trifolium agrarium L Roadside, cast of Wilhamsburg 
June 10, 1921 3684 

Trifolium arvense L Roadsides, railway and abandoned 
fields, around Williamsburg May 30, 1921 2662, 3661 

Trifolium hybridum L Moist grounds, around Williamsburg 
May, 1921 

Trifolium incarnatum L Escaped in a few places near 
Wilhamsburg 

Trifolium pratenbe L Abundant along roadsides and in 
waste land 

Trifolium peocumbens L Fields, James City Co May 20, 
1920 2598 
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Trifolium repens L Abundant m waste grounds 1921 

Ulfx europaeus L One thriving colony, near Jones’ Mill 
Pond, Williamsburg June 10, 1920 2094 

ViciA ANousriFOLiA (L ) Rcich Hedgerow, near Williamsburg 
June 10, 1920 2681 

ViciA Cracca L Fields and roadsides, near Williamsburg 
June, 1921 3685 

ViciA HIR8UTA (L ) S F Gray Flood-phin, near Williamsburg 
May, 1920 2585 

ViciA viLLOSA Roth Dry soil, near Williamsburg June, 1921 
3752 

Linum floridanum (Planch ) Trel var intercursum (Bickn ) 
Weatherby Dry soil of mixed woods, beside Jones’ Mill 
Pond, Williamsburg June 30, 1921 3889 

Linum medium (Planch ) Britt Common, m sandy soil of 
roadsides 1921 3720 , 4070 

Linum virginianum L Openings in dry woods, frequent 
JuiH, 1921 

OXALis EUROP^EA Jord Openings in woods, near Williamsburg 
June, 1921 J849 

OxALis STRKiA L Weed m sandy fields, Wilbamsburg May, 

1920 2573 

OxALis vioLAcEA L Hardwoods, near Williamsburg April, 

1921 3453 

Erodium ciucuTARiUM (L ) L’H^r Weed m fields, Williams- 
burg March and April, 1921 3317, 3380 

Geranium carolinianum L Roadsides, Williamsburg April 
24, 1921 3469 A glandular form is common 2699 

Geranium maculatum L Rich soil, at edge of woods near 
Williamsburg June 1, 1921 2643 

Ailanthub olandulosa Desf Edge of town, Williamsburg 
Oct , 1920 3145 

Melt a azedarach L Flourishing tree in Wilbamsburg Prob- 
ably northern limit 

Polygala truciata L Sandy soil, west of Elko, Henneo Co , 
Aug 6, 1921 4190 

PoLYOALA iNCARNATA L Edge of pine-barrcns, near Williams- 
burg June 12, 1921 3702 



Flora of the Peninsula of Virginia 153 

PoLYOALA LUTFA L SarifJy swamps, James C'lty Co June, 
1021 3767, 3854 

PoLYO^LA MAniAVA Mill Dry flat woods, near Williamsburg 
June, 1921 3720 

? PoiiYOALA swdUiNEA L One s|X'cimen, m pinc-barrcns, west 
of Williamsburg June, 1021 

PoLYOALA VFRiiciLL-ATA Ij Edge of pine-bariciis, near Williams- 
burg June 12, 1021 3703 

Acalvpha oKAciLENs dray Sandy ballast of rulway, nc ir 
Poplar Springs, Charles City ('o Aug 6, 1021 4215 

Acalypha viUGiNicA L Wccil in fields, Williamsbuig Aug 
29, 1921 4340 

Croton olandulosus L var bj ptfntkionalis Muell Arg 
Sandy corn-held, west of Williamsburg Sept 27, 1021 
4488 

Euphorbia coroll-Ata L Shell bank, near Williamsburg 
June, 1920 Along railway, at Poplar Springs, Aug 6, 
1921 2648 , 4209 

? Euphorbia couollata L var mollis Millsp Opening in 
hardwoods, near Williamsburg June 10, 1021 3665 

Euphorbia maculata L Weed around Williamsburg 1921 
4433 

* Euphorbia marilandica Greene Dry abandoned field, west 

of Williamsburg Sept 9, 1921 4361 

Euphorbia paniculata Ell Dry roadside soil, south of Wil- 
liamsburg July 5, 1021 3938 

* Euphorbia prostrata Ait Weerl on old stone steps ami 

pavements, Williamsburg Oct 16, 1921 4640 
Phyllanthus CAROLIN1EN8I8 Walt Rich moist soil, west of 
Williamsburg Sept 9, 1921 4358 

Traoia urens L Barren burnt-over field, near Wilhamsburg 
July 17, 1921 4048 

Rhus oopallina L Dry uplands, James City Co 1921 
Rhus olabra L Edge of woods, James City Co June 30, 1921 
3881 

Rhus qubrcipolia (Michx ) Steud Sandy soil at edge of 
woods, near Williamsburg June 10, 1921 3667 
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Rhd8 Toxicodendron L Moist thickets, throughout 1921 

Rhus typhina L Dry upland thickets, throughout Oct 20, 

1920 3212 

Rhus Vbbnix L Sphagnum swamp at Longhill, west of Wil- 
liamsburg Locally abundant June, 1921 

Ilex glabra (L ) Gray Sandy flats, Janies (^ity Co March, 

1921 3310, 3325 

Ilex opaca Ait Woodlands, throughout Flowering May 27, 
1921 2608 

Ilex verticillata (L ) Gray fshores of Jones’ Mill Pond, Wil- 
liamsburg Dec , 1920 3268 

Euonymus americanus L Wooded flood-plains, James (^ity 
Co Flowering May 5, 1921 3470 

Euonymus atropokpuri us Jaoq Woods, around Williamsburg 
1921 3923 

Staphylka trifoliate L Jones’ Mill Pond shores, Whlhams- 
burg Flowering April 22, 1921 

? Acer leucodfrma Small Calcareous bluff along James River, 
near Camp Wallace July 5, 1921 3929 , 4250 

Acer Neoundo L One tiee, m hedgerow, Williamsburg 1921 

Acer rubrum L Wooded flood-plains and dry uplands, 
throughout Flowering March 6, 1921 3271, 3349 

Acer saccharinum L Edge of mixed woods, west of Williams- 
burg Oct , 1921 3192 

Impatiens biflora Walt Along streams, throughout the Penin- 
sula Aug 25, 1921 4342 

Ceanothus americanus L Common m dry woods, through- 
out June 6, 1921 3647 

PsEDERA QuiNQUEFOLiA (L ) Grecnc Common, in woods, 
throughout 1921 

ViTis AESTIVALIS Michx Edge of woods, throughout the Penm- 
sula 1921 4276, 4501, 3670 

ViTis ROTUNDiFOLiA Michx Edge of thickets, James City Co , 
and flood-plain of Chickahominy River, at Lanexa, July 30, 
1921 4170 

ViTM COBDIPOLIA Michx Thickets, James City Co May 16, 
1021 3569 
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Tiua AMERICANA L lloadwdo, Williamhburg Juno, 1921 

Hibiscus incanus Wendl Swampy flood-plain of ( hickahommy 
River, at Lancxa July 30, 1921 4147 Also along James 

River 

Hibiscus Mosi heutos L Tid.il marshes, at Jamestown June, 
1921 3981, 1256 

Hibiscus syriacus L Escaped, around Williamsburg and James- 
town 1921 

Hibiscus Frionum L Weed, in gardtna, Williamsburg July, 
1921 

Kostfletzkya viRGiNK A (T. ) Prcsl Marsh along James River, 
at Camp Wallace Flown ing Aug 18, 1921 4254 Also 

along shoif of Yoik River 

Malva rotundifolia L Waste land, Williamsburg April, 
1921 

SiDA SPIN08A L Roadside, near York River, north of Williams- 
burg Aug 20, 1921 4284 

* Stewartia pentaoyna L’lRi Dry wooded slope, along a 

stream south of Williamsburg June 24, 1921 3818 

Ascyrum STANS Michx Flat pine woods, throughout the re- 
gion Aug 6, 1921 30M, 4207 

Ascyrum htpfricoides L Open pine-barrens James City Vo 
Aug, 1920 and 1921 3071, 4222 

Hypericum canadfnsb L Sphagnum-magnolia swamps, James 
City Co June, 1921 4110, 3773 

Hypericum gentianoides (L ) B S P Dry sandy soil, James 
City Co 1921 

Hypericum mutilum L IjOw grounds, James City Co July 
15, 1921 4005 

Hypericum perforatum L Roadsides, throughout the Penin- 
sula July, 1921 4074 , 4162 

Hypericum punctatum Lamb Waste land, James City Co 
July 5, 1921 3933 

* Hypericum setosum L Sandy pine-barrens, west of Williams- 

burg Infrequent Aug 15, 1921 4237 

Hypericum virqinicum L Sphagnum swamp, at head of 
Chisel’s Run, James City Co Aug 25, 1921 4308 
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Lechba racemulosa Lam Dry open sandy sod, throughout 
Frequent Sept , 1921 4419, 4492 

Viola affinib Le Conte Hardwoods, south of Williamsburg 
April 17, 1920 2512 

VioiiA ARVEN 81 B Murr Weed in alfalfa field, Williamsburg 
April 4, 1921 3499, 3381 

Viola emaroinata Lc Conte Sandy pinc-barrens, near Wil- 
liamsburg March 28, 1921 Swamp at Longhill, lames 
City Co April 21, 1921 3334, 3399, 3159 
Viola fimbriatula Sm Bare cut-o\er land, west of Williams- 
burg March 22, 1921 3315 

Viola hirsutula Braincrd Dry soil in mixed woods, north of 
Williamsburg, James City Co April 17, 1921 3442 

Viola papilionacea Ihirsh Common m wooded ravines, and 
m damp soil of roadsides March 17 to Apiil, 1921 
3285, 3335, 3391, etc 

*ViOLA PEDATA L Sandy soil at edge of pine woods, three miles 
west of Williamsburg One station April 17, 1921 3437 

Viola pedata L var coniolor Th Holm Common, in 
sandy soil along roadsides May 4, 1920 2535 Flowering 

April 9, 1921 

Viola primulifolia L Moist sod m pme-oak woods, west of 
Williamsburg, and sphagnum swamp, at Chisers Run 
April 9 to June 16, 1921 3543, 3758 

Viola Rafinesquii Greene Roadside, on old battlefield, 
Williamsburg 3362 March 28, 1921 
Viola saqittata Ait Openings m flat oak woods, James City 
Co April 14 and July 23, 1921 3411 , 4091 

Viola septemloba x sororia One plant was collected near 
Williamsburg, March, 1921, and determined as a new hybrid 
by Dr Bramerd It possessed the foliage of V septemloba 
with pubescence of V sororia, and flowers intermediate 
between the two species We never observed V septemloba 
on the Peninsula 

Viola sororia Wdld Rich hardwoods sod, James City Co 
April, 1920 and 1921 2423, 3389 

Viola sororia x triloba Rich woods soil, near Williamsburg 
Two stations Apnl, 1921 3404 , 3413 
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Viola triloba Schwoin Sandy pme-barrens May 9, 1920 
March 28, 1921 2558, 3351 

*Viola villosa Walt Sandy bank, in pine woods, throe miles 
northeast of Williamsburg March 28, 1921 ^356 

Passu LORA in(ARNata L Fields and railway banks, James 
City C^o June 15, 1921 3772 

Passiflora lutfa L llood-plain thicket, north of Williams- 
burg Oct 8, 1921 4505 

OpiiNiiA VULGARIS Mill Open sandy hillsides, north of 
Williamsburg, York (^o , May 19, 1921 3003 

Ammania Kofhnli Britt Marsh, at mouth of Carter’s Creek, 
on York River, Aug 20, 1921 4271 

CupHFA pettolata (L ) Kochne Dry field, Williamsburg 
July 3, 1921 3918 

Decodopt VFRTiciLLATus (L ) Ell Swampy sfiorcs of Jones’ 
Mill Pond, Williamsburg Sept, 1920 and 1921 3033, 

4403 

Lythrum linearb L lidal salt marshes of York River and 
tributaries Aug 22, 1921 4296 

Rotala RAM0810R (L ) Koohno Wet ground, beside pond at 
Williamsburg Oct 12, 1921 4586 

Riiexia MARIANA L Moist Toadsido sod near Grove, James 
City Co June 5, 1921 3943 

Rhfxia virqinica L Sandy swamps, throughout the Peninsula 
Aug and Sept , 1921 3094, 4315, 4212 

CiRCAEA lutftiana L Moist soil of clearing^ in woods, 

throughout the region June 23, 1921 3814 

Epilobium coloratum Muhl Moist low grounds, around 
Williamsburg Sept , 1921 4371, 4429 

Ludvtgia ALTERNiFOLiA L Low wet woods, near Williamsburg 
June 30, 1921 3883 

Ludviqia linearis Walt Moist ground near Elko, Henneo 
Co Aug 6, 1921 4187 

Ludvigia palusthis (L ) Ell Mud-flat, around pond at 

Williamsburg Oct 2, 1920 3123 

Oenothera biennis L Weed in fields, around Wilhamsburg 
Oct 8, 1921 4577 
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Oenothera fruticoba L Sandy roadside, three miles west of 
Williamsburg Jimc 26, 1921 3842 

Oenothera laciniata Hill Waste land, around Williamsburg 
May, 1920 and 1921 2i74, 3640 

Oenothera longipedicellata (Small) Robinson Flat pine 
woods, west of Williamsburg May 18, 1921 3586 

Phoserpinaca palustris L In dried up pond bed, west of 
Elko, Henrico Co , Aug 6, 1921 41‘)4 

Aralia racemosa L Rich calcareous soil of shaded ravine, 
near Wilhamsburg Sept, 1920 i lowering June 30, 1921 
3053, 3890 

Aralia spinosa L Common, in thickets, throughout the 

region 1921 

Hedera helix L Extensivelj escaped in woods, around 

Williamsburg 4061 

Panax quinquefolium h Rich hardwoods’ slope, near Wil- 
liamsburg Sept 19, 1920 3077 One station only 

Angflica vii LosA (Walt ) B S P Edges of flat woods, James 
City Co June 1 i, 1921 3983 

CicUTA maculata L Common, along streams Aug 27, 1921 
4330 

Cbyptotaenia canadensis (L ) DC Rich woods, James City 
Co Sept , 1921 3027 Flowering the last of June, 1921 

Daucxjs Carota L (^ommon in waste ground, throughout 
Flowering June 1, 1921 

Erynoihm viroinianum Lam Tidal marshes of York River and 
tributaries Aug 22, 1921 *4295 
Foenicdlum vuloare Hill Sandy shore of James River, along 
base of bluffs, at Camp Wallace July, 1921 
Hydrocotyle RANimcuLoiDEB L f In water of small stream, 
near Williamsburg Oct 12, 1921 4584 

Hydrocotyle umbellata L Edges of ponds and banks of 
streams, James City Co June 19, 1921 4056 

Hydrocotyle vbrticillata Thunb Swampy wooded flood- 
plain, of Chickahorainy River, near Lanexa July 30, 1921 
4156 

*Lilabopsis LiNEATA (Michx ) Grecno Mud of tidal marshes 
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of Queen^s Creek, north of Williamsburg June 28, 1921 
3863 

OsMORHiz^ LONOisTYLie (lorr) DC Shore of Tuttcr's Nock 
Pond, Williamsburg April 21, 1921 
OsMORHiZA LONGisTYLis vai viLLu AULI8 temald Wooded 
ravines, near Williamsburg May 19, 1921 3b01 

OxvpoLis RiGiDiOR (L ) Coult & lloso Marsh along Queen's 
Creek, north of Williamsburg Oct 8,1921 4548 

Ptilimnium CAPILLACFUM (Mich\ ) Raf Marshes along Chi( ka- 
hominy River, and Queen's Creek, near Williamsburg 
July and Aug, 1921 4119, 4294 

Sanicula CANADENSIS L Dry woods, thioughout the region 
June 13, 1921 3727 Southern smalWeavcd form 

Sanicula maril^j^dica L Mixed woods, around Williamsburg 
June 22, 1921 3798 Southern small-leaved form 

SiUM cicuTAFFOLiUM Schrank Swampy flood-plain of Chicka- 
hominy River July 10, 1921 4118 

Thaspium BAHBiNODE (Miclix ) Nutt Wooclcd raviuc, near 
Williamsburg June 15, 1920 2705 

CoRNUS ALTERNiFOLiA L f Sandy-clay bank, near W^illiams- 
burg Flowering April 26, 1921 3 )39 

CoRNUs FLORIDA L Abundant in dry woods, throughout the 
Penmsula Flowering April 1, 1921 3409 

CoRNUs paviculata L'H4r Bank of College Creek, south of 
WiUiamsburg Oct 3, 1920 3132 

CoRNus STRiCTA Lam Edge of marshes, along College Creek 
south of Williamsburg Oct 3, 1921 3133 

Nyssa sylvatica Marsh Common, on edge of woods, through- 
out the region April 26, 1921 3477, 3594, 4557 

Chimaphila MACxnLATA (L ) Pufsh Common, m dry woods, 
throughout the Penmsula Flowering June 10, 1921 3264, 

3668 

Chimaphila umbkllata (L) Nutt Common, m dry woods, 
around Wilhamsburg June 15, 1920 2704 
Clkthra ALNiFOLiA L Wooded flood-plains, throughout the 
Penmsula July 30 and Aug 15,1921 4123 , 4221 

Epiqasa RKPKN8 L Sandy banks and edge of pine woods, south 
of Williamsburg Frequent April 11, 1920 2506 
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Gaultheria PROCtmBENs L Occasional, in rich swampy forests 
Oct, 1921 

Gaylussacia baccata (Wang ) C Koch Abundant as under- 
growth m sandy flat pine woods, James (^ity Co May 11, 
1920 2587 

Gaylussacia dumosa (Andr ) T & G Common in pine- 
barrens, James (hty Co Flowering in May, 1920 and 1921 
2619 , 3506 

Gaylussacia i-rondosa (L ) T & G Common, on edge of 
pine woods, James City Co Flowering April, 1921 3480, 

3801, 4053 

Kalmia latifolia L Forms thickets in rich sandy soil, through- 
out the Peninsula May 29, 1920 2617 

LeucothoH racemosa (L ) Gray Moist sandy soil on edge of 
pine woods, James City Co 2582, 2555 
Lyonia ligubtrina (L ) D(^ Swampy thickets, west of Wil- 
liamsburg June, 1921 3776, 3095 

Lyonia mariana (L ) D Don Thickets, along edges of pine 
woods, James City Co May 1920 2618, 2583 

Monotropa Hypopitys L Rich woods, around Wilhamsburg 
Sept , 1920 and July 7, 1921 3048 , 3959 

Monotropa uniflora L Shady beech woods, near Williams- 
burg June 10, 1920 2678 

Monotropsis odorata Ell Frequent, in flat oak woods of 
James City Co Flowering Feb 28 through March, 1921 
Usually concealed by fallen, leaves 3269, 3282, 3293 
Oxydendrum arboreum (L ) DC Common, m dry upland 
mixed woods, James C'lty Co June 10, 1920 2679, 3990 

Pyrola ROTUNDiFOLiA L var AMERICANA (Sweet) Fernald 
Rich wooded hillsides, west of Williamsburg June, 1921 
3779, 3824 

Rhododendron nudiflorum (L) Torr Open pine-barrens, 
and along edge of swamps, throughout the Peninsula May 
1, 1920, April 11, 1921 2527, 3428 

Rhododendron viscosum (L ) Torr Cleanngs, in nch swampy 
flood^plains, west of Williamsburg May 17, 1921 3579 

Vaccinium atbococcitm (Gray) Heller Pine-oak woods, around 
Williamsburg April 17, 1920 2516 May, 1921 3693 
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Vaccinium cohymbosum L Moist woods, James City Co 
1921 

Vaccinium neglectum (bmall) Fornald Undergrowth in sandy 
soil of hardwoods, Jamestown Road Apiil 11, 1921 3408 

Flowers pre cocious 

Vaccinium staminhim Mat pine woods, throughout the 
region April, 1921 2181, 3434, 3429 

Vaccinium va(illans Kahn Dry saiuly woods throughout 
the region Apiil, 1921 3107, 3326, 3725 

Gauax aphylla L Edge of tlucktts on sandy uplands, south 
of Williamsburg, and near mouth of Scimino Crock, at 
York River April 21, 1921 3324, 3465 

Limonium CAnoLiNiANUM (Walt) Britt lidal marshes, along 
the south fihoie of \ork River Aug 20, 1921 4278 

Anagallis auvfnsib L Weed in corn-field, Williamsburg 
June 9, 1920 2666 

Anagallis AHVENSis L var cafeulfa (Schreb ) Ix?deb Weed 
in field, Williamsburg April 26, 1921 1483 

Lysimachia Nummularia L Moist grassy bank, near Jones' 
Mill Pond, Williamsburg June, 1921 
Lysimachia quadriI'OLIa L Rich soil of mixed woods, around 
Williamsburg June 1, 1920, May 23, 1921 2638, 3616 

Lysimachia tfrrestris (L ) B S P Edge of swamp, near 
Carter's Creek and Yoik River June 6, 1920 2664 

Samolus floribundus H B K Edges of shallow streams, 
throughout the region May 29, 1920 2630 

Steironema ciliatum (L ) Raf Moist woods, around Williams- 
burg June 9, 1921 3664 

Steironema lanceolatum (Walt ) Gray Edge of small pond, 
EweU Sept 27, 1921 4481 

Bumelia lycioides (L ) Pers Edges of tidal marsh, at mouth 
of Carter's Creek, York River Aug 20, 1921 4269 

Diobpyros virginiana L Edge of flat pine woods, near Wil- 
liamsburg May 23, 1921 3619 

Fraxinus AMERICANA L Flood-plain of James River, James 
City Co Aug , 1921 4248 

Chionanthus virgin ic a L Occasional along streams, James 
City Co, May, 1921 3333, 3573 
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Fraxinub AMERICANA L var ACUMINATA (Lam ) Wesm Cal- 
careoufl bluff, beaide James River near King’s Mill July 5, 
1921 3930 

Fraxinub pennsylvanica Marsh Flood-plains (A streams, 
throughout the region Juno, 1921 3880 ^ ^ 

Gelsbmium sempervihens (L) Alt f Locally ibundant, m 
swampy soil around Five Forks, James t'lty Cb May 9, 

1920 2565 

PoLTPREMUM PROcuMBENs L Dry saiuly holds, James (’ity 
Co July, 1921 3979 458.3 

Bartonia viroinica (L ) B S P Openings in sandy pine 
woods, near Williamsburg June 17, 1921 4049 

Gbntiana Saponaria L Rich pine woods, along Jamestown 
Road Oct 14, 1920 3147 

Gentiana viiiLOBA L Mixod woods, James City Co May, 

1921 

Obouaria viroinica L Rich hardwood soil, southwest of 
Williamsburg March 15, 1921 3281 

Sabatia anoularis (L ) Pursh Frequent, in abandoned fields 
and open ground, throughout the Peninsula July 9, 1921 
3980, 4075 

Sabatia dodecandra (L ) B S P Edges of tidal marshes, 
along James and York rivers and tributaries July, 1921 
3982 , 4068 

Sabatia paniculata (Michx ) Pursh Frequent, in waste land, 
throughout the Peninsula July 1,1921 3894 , 3989 

Sabatia stellaris Pursh In tidal marsh, at Capitol Landing 
and on Queen’s Creek, York Co July 22, 1921 4076 

? Apocynum medium Grotne Dry soil along railway east of 
Lanexa July 30, 1921 4159 

Aobrateb virioiflora Ell Dry soil, along railway, at Williams- 
burg Aug , 1921 Flowering June 28 3858 , 4297 

AscucptAS AMPiiExicAULis Sm Sandy woods, north of Williams- 
burg, June 28, and along railway at Lightfoot, July 23, 
1921 3875, 4082 

Asclepiab iNCARNATA L var PULCHRA (Ehrli ) Pers Beside 
a stream, near Wilbamsburg Oct 20, 1920 3210 In 

flower, July 5, 1921 
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Asclbpias pxtkpurascfns L Spbagnum-magnoha swamps, west 
of Williamsburg June 23, 1921 3737, 3825 

Asclepias tuberosa L Waste places, around Williamsburg 
Common June 11, 1921 3673 

Asclepias varii-oata L Rich oak woods, near Williamsburg 
June 15, 1920 2708 

Asolepias VERTiciLLATA L Dry woods, north of Williamsburg 
Oct 2, 1920 3124 

ViNOTOXicuM CAROLiNENSF (lacq ) Britt Sandy soil, m open 
places along old roads Frequent June 10, 1921 3666, 

3690 

Convolvulus arvensis L Ballast along railway, at Williams- 
burg May 27, 1920 2610 

CuscuTA Gronovii Willd On Boehmeria cylindnca, at edge 
of pond, near Williamsburg Common in moist woods 
Sept 20, 1921 4418 

CuscuTA PFNTAGONA Engclm Frequent in abandoned fields, 
near Williamsburg Aug 15,1921 4230 

Ipomoea cocciNEA L Common corn-field weed Oct 2, 1920 
3116 

Ipomoea hedfracea Jacq Common weed, throughout Oct 
12, 1921 4585 

Ipomofa pandurata (L ) Mey Hedgerows, near Williamsburg 
July, 1921 

Phlox maoulata L Wooded swamp at lA)nghill, James City 
Co July 23, 1921 4108 

PoLFMONiuM REPTANs L Swampy flood-plains, north of Wil- 
liamsburg March 28, 1921 3361 

Cynoglossum viRGiNiANUM L Dry oak woods, James City 
Co May, 1920, 1921 2589, 2646 

Echium vuloare L Abundant, in cultivated fields, near Wil- 
liamsburg June 9, 1920 2667 

Lappula virqiniana (L) Greene Thickets along streams, 
James City Co Aug 20, 1921 4280 

Lithospermvm arvense L In alfalfa field, near Williamsburg 
May 4, 1920 2536 

Myosotib ARVENSis (L ) Hill Dry open woods, south of Wil- 
hamsburg. May 9, 1921 3548 
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Mtosotis hAJUL Ijehm In shallow water of ponds and streams, 
throughout the region May, 1920 and 1921 2626 , 3574 

OnobmodIum vmoiNiANUM (L ) DC Dry open oak woods, near 
Williamsburg June 1, 1920 2650 

Callicakpa AMERICANA L Frequent, in rich woods, James 
City Co Fruit, Oct 3, 1920 3126 

Verbena angustipolia Michx Weed in dry fields, throughout 
the Peninsula June, 1921 3716, 3738 

Verbena urticaefolia L Moist thickets, throughout the re- 
gion June, 1921 3794, 4067 

* Ajuga chamappitys (L ) Schrcb Calcareous sandy bank, 
at mouth of Carter's Creek, York River July and Aug , 
1921 4020, 4273 

Blephilia ciliata (L ) Raf Opening in dry hardwoods, near 
Wilhamsburg July 21, 1921 4174 

Lamium amplexicaule L Common weed, Wilhamsburg 
1920-21 

Leonurus Cardiaca L Common weed, Wilhamsburg 1920-21 
Lycopus AMERICANOS Muhl Edgo of marshes, Queen's Creek, 
north of Wilhamsburg Aug 22, 1921 4290 

Mentha arvfnsis L Moist hedgerow, near Wilhamsburg 
June, 1921 

MENtHA citrata Ehrh Low moist ground beside ^Jones' Mill 
Pond, Wilhamsburg Flowering Aug 31, 1921 4411 

Mentha piperita L Wet swampy flood-plains, around Wil- 
liamsburg July 17, 1921 4057 

Mentha spicata L Moist grounds, near Wilhamsburg July 
17, 1921 4058 

Monarda punctata L Dry soil, throughout the Peninsula 
Aug , 1921 4305 

Nepeta Catabia L Abandoned garden, at mouth of Scumno 
Creek, York Co Oct 8, 1921 4559 

Nkpeta hederacea (L ) Trevisan Weed in moist places, 
Williamsburg April 7, 1921 3390 

PERtUiA frutescenb (L ) Bntt Waste land on Duke of 
Gloucester St , Wilhamsburg Sept 24, 1921 4467 

Prunella vulgabis L Moist grounds and roadsides, through- 
out the region May 30, 1921 3632 
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Pycnanthemum flexuosum (Walt ) B S P Dry grounds, 
throughout the Peninsula Flowering July 5, 1^)21 3932 

Pycnanthemum incanum (Ij ) Michv Dry wood, at Lanexa, 
July 30, and dry thicket, near Williamsburg July 31, 1921 
4173 

Salvia lyrata L About houses, along roadsides and even 
in wooded ravines Abundant Ma>, 1920-1921 2540, 

2568 

Satubeja Nepeta (L ) Scheole Cultivated land, Williamsburg 
Oct , 1920 3223 

Scutellaria canescens Nutt Moist liaidwoods, around 
Williamsburg June 26, 1921 3830 , 3892 

Scutellaria inteorifolia L Sandy soil, on edge of woods, 
near Williamsburg June 5, 1921 1644 

Scutellaria latihora L Swampy flood-plains of Chicka- 
hominy River and Chisel’s Run July, 1921 4111, 4130 

SciTTELLARiA PIL08A Michx Sandy bank, along Jamestown 
Road May 30, 1921 3629 

Stachys PALU8TR18 L Rich hedgerows, around Williamsburg 
1921 

Tkucbium canadense L Flood-plain of Janies River, near 
Camp Wallace July 5, 1921 3946 

Trichostkma dichotomum L Dry held, near Williamsburg 
Sept 13, 1921 4379 

Datura Stramonium L Common in waste land, Williamsburg 
1921 

Datura Tatula L Common weed, Williamsburg July, 1921 

Physalis pruinosa L Dry sandy open soil James City Co 
July, 1921 

Physalis virginiana Mill Weed around Williamsburg July, 
1921 

SoLANUM CAROL1NEN8B L Common weed, m waste land, Wil- 
hamsburg July, 1921 

SoLANUM Dulcamara L Hedgerows, near Williamsburg 
June, 1621 

SoLANUM NjoRUM L Rich moist soil, around Williamsburg 
July, 1921 
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SoLANUM K 08 TRATUM Dunal Weed in Belds, near Williamsburg 
July, 1921 

Aoaunis Holmiana (Greene) Pennell Edge of sandy pine 
woods Sept 25, 1920 3104 

Aoalinib purpurea (L ) Britt Abundant in tidal marshes of 
Peninsula Aug 22, 1921 4300 

Aurbolaria flava (L ) Farwell Dry woods, throughout the 
Peninsula Began to flower June 15, 1921 3815, 3846 

Aureolaria pedk ularia (L ) Raf Sandy soil of oak thicket, 
near Wilhamsburg Sept 9, 1921 4357 

Bacopa acuminata (Walt ) Robinson Wet soil, eommon west 
of Elko Aug 6, 1921 4186 

Chelonk glabra L Beside streams and in swamps, throughout 
the region Aug and Sept , 1921 4373 

*Chelone Grimbsii Weatherby Wooded swamp between 
Poplar Springs and Elko, Henrico Co Aug 6, 1921 4189 

Gratiola pilosa Michx Dry cut-over woods, west of Wil- 
liamsburg July 13, 1921 4001 

Gratiola sphaerocahpa EU Swampy flood-plain, near Wil- 
liamsburg June, 1921 

Gratiola neolecta Torr In wet mud by stream, west of 
Williamsburg May 17, 1921 3581 

Linaria canadensis (L ) Dumont Sandy banks and roadsides, 
throughout the Peninsula May, 1920, July, 1921 2548, 

4163 

Linaria Elatine (L ) Mill W^ed in cultivated ground, 
Williamsburg July 3, 1921 3917 

Linaria spuria (L ) Mill Waste land, Wilhamsburg Jime 15, 
1921 

Linaria vulgaris Hill Roadsides, throughout the region 
July 30, 1921 

Mimulus alatus Alt Swampy flood-plains, James City Co 
Flowering July 19, 1921 4412 

Mimulus rinobns L Swampy flood-plains, throughout the 
region July and Sept , 1921 4066 , 4432 

Paulownia tomentosa (Thunb) Steud Edge of pine woods, 
near Williamsburg Flowering April 12, 1921 3420 
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Pedicularis canadensis L Roadsides and dry oak woods, 
throughout Juno 1, 1920, March 28, 1921 
Pedicularis lanceolata Michx Abundant in swampy flood- 
plains, throughout the region Sept 23, 1921 4464 

Pentstemon HiRsuTus (L ) Willd Dry clayey bluff, along 
shore of York River at Penniman May, 1921 
Pentstemon pallidus Small Rich moist flood-plain of Queen's 
Creek, north of Williamsburg May 23, 1921 3610 

Scrophularis marilandila L Edge of moist woods, James 
City Co Sept 9, 1921 4348 

Vfrbascum Blattaria L Waste land, Williamsburg 1921 
Verbascum Thapsus L Weed throughout the region 1921 
Veronica aorestis L Weed m sandy fields, Wilhamsburg 
April, 1921 

Veronica Anagallis-aquatica L In a small stream, near 
Williamsburg Oct 17, 1920 

Veronica arvensis L Weed in waste land, around Williams- 
burg Fruit, May 16, 1921 3565 

Veronica officinalis L Dry pine woods, James City Co 
May 27, 1920 2615 

Veronica glandifera Pennell Wet ground along edge of 
Jones' Mill Pond, Williamsburg Oct 12, 1921 4587 

Veronica peregrina L Weed in cultivated grounds, Williams- 
burg Fruit, May 16, 1921 3563 

Veronica persica Poir Weed in fields, Williamsburg April 
17, 1921 2513 

? Uthicularia iNFLATA Walt Floating in a ditch, Elko 
Aug, 1921 4216 

Epifagus virginiana (L ) Bart Beech woods, throughout the 
region Common Oct 2, 1920 3111 

Bignonia capbeolata L Wooded flood-plains and moist woods, 
throughout the Peninsula May 17, 1921 3580 

Catalpa bignonioides Walt Hedgerows, near Williamsburg 
1921 

Tegoma radicans (L ) Juss Hedgerows and thickets, through- 
out the region 

Ruellia ciliosa Pursh Dry soil along roadsides and borders 
of woods, James City Co June 16, 1921 3777, 3887 
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Ruellia 8THEPFNS L Rich hillsKlo, near Williamsburg June 
6, 1921 3655 

Phbyma Leptostachya L Rich moist woods, throughout 
Flowering June 24, 1921 

Plantaoo ARisTATA Mithx Dry sandy soil of roadside, two 
miles west of Williamsburg July 0, 1921 3968 

Plantaoo lanceolata L Common in waste land, throughout 
Plantaoo major L Common in waste lands, throughout 
Oct , 1921 4649 

Plantaoo Ruollu Dene Moist waste land, Williamsburg 
Aug 14, 1921 Fruit 

Plantago viRoiNUA L Weed in fields, around Williamsburg 
April, 1920 2517 

Cephalantiius OCCIDENTATI8 L Shores of Jones’ Mill Pond, 
Williamsburg lune 30, 1921 3891 

Diodia tfrfs Walt Sandy waste land, throughout the region 
July 15, 1921 4014 

Diodia Virginian a L Moist roadside ditches, James City Co 
July 5, 1921 3942 

Galium Aparine L Rich waste ground and wooded thickets, 
around Williamsburg May 23, 1921 3615 

Galium circaezans Michx var olabrum Britton Dry beech 
woods, near Williamsburg June 10, 1921 3678 

Galium Claytoni Michx Moist ditches and swampy flood- 
plains, around Williamsburg June, 1921 3676, 3757 

Galium pilosum Ait var puncticulosum (Michx ) T & G 
Dry barren bunit-over land, northwest of Williamsburg 
June 15, 1921 3739 

Galium triflorum Michx Rich mixed woods, near Williams- 
burg Sept 18, 1920 3028 

Houstonia caerulea L Mossy hardwoods' soil, throughout 
the region April, 1920 and 1921 2606, 3606 

Houstonia lonqi folia Gaertn Dry gravelly soil along rail- 
way, Charles City Co Aug 6, 1921 4198 

Houstonia purpurea L Oak woods, around Williamsburg 
June, 1920 2710 

Mitchella repens L Opien pine and oak woods, throughout 
the region June 1^ 1920 2664 
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* Sherardia AKVEN8 IS L In grass of orchanl, Williambburg 
June 10, 1920 2091 Flowering April 5, 1921 

Lonicera JAPONicA 1 Iiunb Abundant in hcdgeiows and pine 
woods, throughout the legion May 27, 1920 2009 

IjOnicera sFMi’hRViHENs L Moist tliickets, throughout the 
region May 1, 1920 252'1 

Sambucub CANAUFN818 L Rich ojicn soil, throughout the re- 
gion June 17, 1921 '1750 

Symphoricarpos orbiculatus Moonch Dry clayey bank, along 
railway, near Willianisbuig Fruit Dec 19, 1920 1256 

Triosteum perfoliatum L Edge of sandy woods, near Wil- 
liamsburg May lb, 1921 3568 

Viburnum acekifolium L Dry wooiled slopes, around Wil- 
liamsburg Oct , 1920 and May 2, 1921 3144, 3523 

Viburnum cassinoides L Wooded swamps, along Carter’s 
Creek, York Co Oct , 1921 4556 

Viburnum dentatum L fewainpy island in Chickahominy River, 
at Lanexa July 30, 1921 4133 

Viburnum nudum L W’ooded swamps, around Williamsburg 
Oct , 1920 and May 19, 1921 3185 , 3589 

Viburnum phunifolium L Abundant in wooded swamps and 
hillsides, Chisel’s Run April 3, 1921 3371 

Viburnum hufidulum Raf Rich woods, Oaktree, York C'o 
May 19, 1921 3596 

Valerianella Locusta (L ) Betcke Roadsides and grassy 
places, around Williamsburg April 17, 1921 3451 

Valerianella radiata (L ) Dufr Ixiw ground, along streams, 
around Williamsburg April and May, 1921 3504 , 3545 

Melothria pendula L (/alcareous wooded bank west of 
Williamsburg July, 1921 Hampton, collected by L G 
Tennis, Aug , 1921 

Campanula americana L Moist wooded ravine, along James 
River, at Camp Wallace Aug 18, 1921 4256 

Specularia PERFOLiATA (L ) A DC Weed m fields, through- 
out May, 1921 3627 

Lobelia amoena Michx Sphagnum-magnolia swamp at Chis- 
el’s Run, James City Co July 16, 1921 4039 



170 Eileen Whitehead Erlanson 

Lobelia cardinalis L Swampy flood-plains, York Co July 7, 
1921 3958 

Lobelia inflata L Openings in flat pine woods, around Wil- 
liamsburg July 13, 1921 4002 

Lobelia Nuttallii R & S Sandy soil of sphagnum swamps, 
James City Co Juno and July, 1921 3857, 3901 

Lobelia puberula Michx Rich sandy woods, James City Co 
Sept , 1920, Aug and St^pt , 1921 3057, 4289, 4434 

Lobelia siphilitica L Swampy soil on edge of Jones' Mill 
Pond, Williamsburg Oct 12, 1921 4589 

Achillea Millefolium L Common, in waste places, Wil- 
liamsburg 

Actinomeris altehmfolia DC Rich wooded flood-plains, at 
TutterN Neck Pond and Camp Wallace, James City Co 
Aug and Sept ,1921 4453 

Ambrosia artimisiifolia L Roadside weed, Williamsburg 
Ambrosia trifida L Weed, in moist waste land, Williamsburg 
Antennaria arnoc.lossa Greene Opening on hardwood slope 
one mile north of Williamsburg April 17, 1920 2516 

Antfnnaria fallax Greene Dry sandy roadside bank, near 
Williamsburg May 11, 1920 2540 

Antennaria Parlinii Fcrnald Grassy railway embankment, 
near East Williamsburg May 27, 1920 2614 

Antennaria plantag ini folia (L ) Richards Sandy roadside 
banks, and at edge of pine woods, around Williamsburg 
May, 1920 2545, 2559 

? Antennaria solitaria Rydb East shore of College Creek, at 
Landing April 12, 1921 3419 

Anthemis arvensis L Old field, near Williamsburg June 15, 
1920 2700 

Anthemis Cotula L Roadsides, Williamsburg June 
Arctium Lappa L Common, m waste places, throughout the 
region 

Arnica acaulib (Walt ) B S P Edge of flat sandy pme-oak 
woods, near Williamsburg May 8, 1921 2621, 3642 

Artemisia annua L Common m waste places, Williamsburg 
July, 1922 
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Astek coNciNNua Willd Dry open roadside, west of Williams- 
burg June 24, 1921 3827 

Astek cordii-ouus L Rich hardwoods, around Williamsburg 
Oct , 1920 3158 

Aster cordi tonus var polycephalus Porter Rich wooded 
slope, west of Williamsburg Oct 15, 1921 4594 

/ Aster cordifolus x undul,\tu9 Wooded slope, near Wil- 
liamsburg Oct , 1920 3204 

Aster dumosus L Dry railway embankment, just west of 
Lightfoot Sept 27, 1921 4497 

Aster ericoides L Very common Weed in fields abandoned 
one year Oct 24, 1920 3232, 4428 

Aster gracilis Nutt Edge of mixed woods, near Williamsburg 
8ept 9, 1921 4353 

Aster qhandiplouus L Sandy roadside banks near Williams- 
burg Oct 19, 1920 3178 (^ommon 
Aster inpirmus Michx Dry woods, James City Co Flowering 
third week m July, 1921 4103 

Aster linariifolius L Sandy banks along roadsides, near 
Williamsburg Sept and Oct , 1921 3084, 3179 

Aster lateriflorus (L ) Britton Sandy soil of thickets, 
James City and York counties Oct , 1920 and 1921 
3149, 4658 

Astfr patens Alt Dry oak slope, near Williamsburg Oct 17, 
1920 3160 

Aster puniceus L Swampy fioo<l-plain8 of College Creek, 
south of Williamsburg Oct , 1920, Sept , 1921 3137, 

4422 

Aster subulatus Michx Tidal marshes of James and York 
Rivers Sept 23, 1921 4424 

Aster tenuifolius L Salt marsh along York River, at 
Scinuno Creek Oct 8, 1921 4500 

Aster umbellatus Mill Sphagnum-magnolia swamp, at 
Longhill, James City Co Sept 27, 1021 4478 

Aster undulatub L Dry wooded slopes, throughout the 
region Frequent Oct , 1920, Sept , 1921 3160, 3166, 

4454 
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A&ttr virgatus Ell Open hardwood slopes, around Williams- 
burg Frequent Sept, 1920 and 1921 3049, 4450 

Baccharis HALiMiFouA L Cleared pmo-barren, ]ust north of 
Williamsburg Sept 25, 1920 Edge of tidal marshes, 
along York River Oct 1, 1921 3109 , 4561 

Bipens trichosperma (Michx ) Bntt (Now B coronata (L ) 
Britt ) Tidal marshes along Queen's Crook, north of Wil- 
liamsburg Aug 22, 1921 4291 

Bidens frondosa L Swampy ground, near Williamsburg 
Oct, 1920 3209 

Bidens laevis (L ) B S P Swampy ground, Jones' Mill Pond, 
Williamsburg Nov 5, 1920 3241 

Boltonia asteboides (L ) L’H6r Oak slopes and dry woods, 
around Williamsburg July and Aug , 1921 
Borrichia FRUTE8CEN8 (L ) DC Sandy shore of York River, 
at Penniman July, 1922 

Cacalia ATRiPLiciFOLiA L Sandy soil, at edge of mixed 
woods, near Williamsburg Sept , 1920 3205 , 3061 

CHRYaANTHEhfUM Leucanthemum L var piNNATiFiDXJM Lccoq & 
Lamotte Common weed in fields, throughout the Penin- 
sula Flowering May 18, 1921 

Chrysogonium virginianum L Rich oak slope, north shore of 
Tutter's Neck Pond, Wilhamsburg April 20, and June 24, 
1921 3817 

* Chrysopsis aspfra Shuttl Open situations, on edge of woods, 
m dry clay soil, around Williamsburg Frequent Sept , 

1920 and 1921 3044, 4356 

? Chrysopsis gossypina (Michx ) Nutt Dry woods, near Wil- 
liamsburg Sept , 1920 3017 

Chrysopsis graminifolia (Michx ) Nutt Dry sandy roadside, 
near the ferry, Newport News Sept 30, 1921 4504 

Chrysopsis Mariana (L ) Nutt Dry woods and roadside banks, 
James City and York counties Sept , 1920, June 26 and 
Aug , 1921 3047 , 4335 Common 

CiCHoRimt Intybub L Roadside, Williamsburg Occasional 
CiRstUM DISCOLOR (Muhl ) Sptcng Rich roadside soil and 
open swamps, near Williamsburg Oct , 191W, Sept 17, 

1921 3198, 4393 
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CiRSiUM LANCEOLATUM (L ) Hill In a pasture, south of Wil- 
liamsburg July 5, 1921 3949 

C 1 R 8 IUM 8 P 1 N 08188 IMCM (Walt ) Scop Moist Sandy roadside, 
north of Williamsburg June 6, 1920 2665 

Coreopsis vekticillata L In dry acid soil of thin woods, near 
Williamsburg June 15, and July 23, 1921 3768, 4101 

Eclipta alba (L ) Hassk Marshes along Queen's Creek, north 
of W illiamsburg Aug , 1921 

Elephantopus cAROLiNiANus Willd Dry ravines, around 
Williamsburg Frequent Aug 25, 1921 4341 

Elephantopus nodatus Gray Dry oak woods, near Williams- 
burg Sept 19, 1920 3073 

Elephantopus tomentosus L Open situations in pme-oak 
woods, throughout the region Sept 18, 1920 3034 

Ehechtites HiFBACiFOLiA (L ) Raf Moist soil of cut-over 
woods, west of Williamsburg July-Sept, 1921 4354 
Eriqfron annuus (L ) Pens Weed in Williamsburg Nov , 
1920 3244 

Ebiofbon PHiLAUELPHicus L Fields, throughout Common 
Flowering March 21, 1921 

Erioeron pulchfllus Michx Scattered colonies in oak 
woods, around Williamsburg April 29, 1920 2520 

Erioeron ramosus (Walt ) B S P Shaded ravines, around 
Williamsburg June 15, 1920 2707 

Eupatorium album L Dry woods, throughout the region 
Aug and Sept , 1921 4380 

Eupatorium capillifouum (Lam ) Small Abandoned fields, 
Williamsburg Low ground by streams and ponds, through- 
out the Penmsula Oct , 1920 and 1921 3168 , 4648 

Eupatorium coelestinum L Low ground in open situations, 
Williamsburg Common Oct 3, 1920 3138 

Eupatorium HTssopiFOLixna L Hedgerow, near Williamsburg 
Oct 19, 1920 3190 

Eupatorium pbrpoliatum L Swampy flood-plam, near Wil- 
liamsburg Oct 12, 1921 4589 

Eupatorium pubebcens Muhl Sphagnum-magnolia swamp, 
west of Williamsburg Aug 25, 1921 4316 
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Eupatorium purpubbum L Moist low ground of roadsides and 
woods Aug , 1021 

Eupatorium rotundipolium L Flat pine woods, near Wil- 
liamsburg Sept 25, 1920 3083 

Eupatorium serotinum Michx Swampy ground, near Wil- 
liamsburg Oct 20, 1920 3208 

Eupatorium urticaefolium Rtichard Moist rich woods, 
around Williamsburg Sept , 1921 4359 , 4440 

Eupatorium vebbenafpolium Michx Edge of sandy swamp, 
west of Williamsburg Sept 9, 1921 4370 

Eupatorium verticillatum Lam Damp sandy soil at edge of 
pine woods and marsh, Queen’s Creek, north of Williams- 
burg Aug 22, 1921 4298 

Galinsooa aristulata Bicknell Weed in gardens, Williams- 
burg Oct , 1920 3236 

Gmaphalium OBTUSIPOLIUM L Edge of cut-over woods west of 
Williamsburg Oct 17, 1920 3172 

Gnaphauum OBTUSIPOLIUM L var micradenium Wcatherby 
Dry roadside, near Williamsburg Sept 9, 1921 4351 

Gnaphauum purpureum L Weed m arable field, Williams- 
burg May, 1920 and 1921 2571 , 3641 

Grindeua squarrosa (Pursh) Dunal Sandy soil of an or- 

chard, mouth of Carter’s Creek at York River Single 
plant observed Aug 20, 1921 4265 

Hblenium autumnale L Moist ground of flood-plains, 
throughout In flower Aug 27| 1921 4325 

Hblenium tbnuipolium Nutt Dry sandy soil, streets of Nor- 
folk Sept 30, 1921 4511 

Hblianthus atrorubens L Opening on top of slope in oak 
woods, near Williamsburg ^pt 19, 1920 3036 

Hbuanthus DIVARICATU8 L Sandy roadside soil, at Ewell, 
July 2, 1921 Roadside near Williamsburg July 23, 1921 
3003 , 4107 

Hblianthus Schwbinitzii T & G Sphagnum-magnolia 
swamp, south of Ewell Sept 27, 1921 4474 

Hblianthus stbumosus L Flood-plains of streams and nvers 
throughout Flowermg in Aug , 1921 4243 , 4334 
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Hbliantiius TRACHELiiFOLiuft Mill Sphagnum-magnolia swamp, 
west of Williamsburg Sept 27, 1921 4476 

Helianthus TUBER08US L Rich peaty soil of roadside, near 
Norfolk 4544 

Heliopsis HFLIANTHOIDE 8 (L ) Swoct Dry wooded slope, 
southeaslt of Williamsburg Sept 24, 1921 4402 

Hieracium Gronovh L Dry pine woods and sandy fields, 
around Williamsburg Aug , 1920 and 1921 3076, 4232 

Hieracium marianum WiHd Roadside, Camp Wallace July 5 , 
1921 3944 

Hieracium venosum L Open hardwood slope, near Williams- 
burg May 20, 1920 2596 

Hypochaeris radicata L Shaded bank along roadside, near 
Chisers Run, James City Co July 2, 1921 3897 

IvA orakia Bartlett Tidal marshes of York River Oct , 
1921 4569 

Krigia virginica (L ) Willd Dry uplands and sandy fields, 
James City Co April 16, 1921 3420 

Kuhnia eupatorioides L Thin dry pine woods, near Wil- 
liamsburg Sept 9, 1921 4349 

Lactuca canadensis L Cultivated ground, Williamsburg 
Oct , 1920 3243 

Lactuca floridana (L ) Gaertn Moist hardwood banks, 
James City Co Sept , 1921 and Aug , 1920 3026 , 4253 
Lactuca scarioua L Ballast along C & O Railroad, west of 
Williamsburg July 23, 1921 4090 

Liatkis graminifolia (Walt ) Willd var dubia Gray Open- 
ing in flat pine woods, west of Williamsburg Sept 25, 
1920 3107 

Liatris squarrosa Willd Dry sandy soil, just west of Elko, 
Henrico Co Aug 6, 1921 4195 

Mikania scandbnb (L ) Willd Tidal marsh of James River, 
near Jamestown Swampy flood-plain, near Williamsburg 
July and Sept , 1921 3976, 3036 

Parthenium ikteorifolium L Dry sandy soil, near Williams- 
burg June 16, 1921 3762 

Pluchba camphorata (L ) DC Tidal marshes of York River 
and tnbutanes August, 1921 4268, 4292 
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PoLYMNiA uv^DALiA L Rich heavy calcareous soil, around 
Williamsburg Frequent Aug 11, 1921 4219 

Prenanthes serpentaria Pursh Sandy soil along railway 
and in woods, throughout the region Sept and Oct , 
1921 3166, 4553 

Prenanthes virqata Michx Sphagnum swamp west of Wil- 
liamsburg Oct 16, 1921 4633 

Pyrrhopappus carolinianus (Walt ) DC Dry roadsides, 
James City Co June and July, 1921 3804, 3931 

Rudbeckia PUUiiDA Alt Dry open cut-over woods, near 
Williamsburg Aug 27, 1921 4347 

Rudbeckia hirta L Fields and woods, throughout the Penin- 
sula June and Aug , 1921 3834, 4181 

* Rudbeckia laciniata L var humilis Cray Swampy flood- 
plains and wet thickets, in lames City Co End of August 
to Oct, 1921 4372, 4489, etc 

Rudbeckia triloba L Moist wooded ravine, near Camp 
Wallace, Aug 18, 1921 4257 

Senecio aureus L Widespread throughout, especially in 
flood-plains of streams March 17, 1921 2521, 3290 

Senecio Smallii Britt Abundant weed in abandoned ploughed 
fields, throughout the region April and May 2623, 3570 
Senecio tomentosa Michx General, in dry sterile open soil 
May, 1920, April, 1021 2542, 3552 

Senecio vulgaris L In a clover field, near Williamsburg 
March 31, 1921 3369 One station 

Sericocarpus asteroides (L } B S P Openings in pine woods, 
near Williamsburg June 2683, 3681 Abundant 
Sericocarpus linifolius (L ) B S P Sandy soil, on edge of 
pine woods, near Williamsburg May and June, 1921 
3744 , 3643 Common 

SiLPHiUM trifoliatum L Borders of woods, throughout the 
region July, 1921 4036 

SoLiDAOO ALTissiMA L Abandoned fields, and edge of marsh 
along College Creek, Williamsburg Sept and Oct 4439, 
3128 

SouDAQO BICOLOR L Pine slope, near Williamsburg Oct 20, 
1920 3202 
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SoLiDAOb Boottii Hook Roverted cultivated field, near Wil- 
liamsburg Sept 23, 1921 4445 

SoLiDAOo CAEsiA L Moist woods, throughout Sept and Oct 
3042, 3154 

SoLTDAGO EHFCTA Purflh Dry pine-oak woods, near Williams- 
burg Sept , 1920 3918 , 3064 

SoLiDAOo ORAMINIBOLIA (L ) Salisb var NuttaiiUi (Greene) 
Fernald Opin sandy fields, south of Williamsburg Sept 
23, 1921 4437, 4444 

SoLiDAQO LATiFOLiA L Rich woodod slopes, around Williams- 
burg Sept 3152, 4452 

SoLiDAGO MINOR (Michx ) Fcmald Diy open soil, near Wil- 
liamsburg Sept 17, 1921 4400 

SoLiDAGo NEMOHAUs Alt Old saiuly fields, around Wiihams- 
burg Sipt 1129, 4435 

SoLiDAOo RUGosA Mill var AsppRA Fcmulcl Sandy flat, among 
trees on edge of marsh, Qui'cn’s Creek, north of Wilhaans- 
burg Oct 8, 1921 4550 

SoLiDAGo 8FMPERVIRFN8 L Salt marshes of Queen’s Creek, and 
along beach at Newport News Sept , 1921 4387, 4507 

SoLiDAOO 8UAVEOLEN8 Sclioopf Sandy clearing on edge of 
marsh. Queen’s Creek, and in dry pine woods, around Wil- 
liamsburg Aug and Sept , 1920, 1921 4078, 4239, ,3068 

SuLiDAQO TENUiPOLiA Pursh Sandy roadsides, west of Wil- 
liamsburg Oct 19, 1920 3182 

SoNCHUs ASPER (L ) Hill Fields and waste land, Williamsburg 
('lowering at end of April, 1921 

Taraxicum officinale Weber Fields and waste land, Wil- 
liamsburg 

Tethagonothkca helianthoides L Dry shaded hillside, near 
WilUamsburg June 30, 1921 

Vebbesina occidentalis (L ) Walt Edge of dry woods and 
m flood-plains, Jame^ City Co Aug , 1921 4339 

Verbesina viroinica L Rich shaded slopes, around Williams- 
burg Aug and Sept 3058, 4328 
Vernonia noveboracbnsis WiUd Sandy soil near 8w;amps, 
York and Henrico counties Aug , 1921 4180, 4262 
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? Vebnonia T0MENT08A (Walt ) Ell Edge of tidal marsh, 
Queen’s Creek, north of Williamsburg Aug 22, 1921 
4299 

Xanthium AMERicANUM Walt Weed in cultivated fields, 
Williamsburg Oct , 1920 3231 

Xanthium chinensis Mill Cultivated held, near Wilhamsburg 
Nov 5, 1920 3253 
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Gujus, Albert W The Country about Camp Lee, Virginia Va 
Geol Surv Bull , 16 1-40 (with illustrations, Pis i-xviu, folding 
map) 

Carrier, Lyman Dr John Mitchell, Naturalist, Cartographer and 
Historian Ann Kept Am Hist Assn , 1 201-219 1918 

McAtkb, Wai do I EB Note on the Plants of Wallop's Island 
(Accoraa( Co ), Virgmia forreya, 18 70-71 
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Columbia, II Bibhography Joum Wash Acad Sci , 8 516-521 

1919 Ewino, Clare O , and Stanford, Ernest E Botanicals of the 
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tions) 

Hitchcock, A 8 , and Standley, Paul C Flora of the Distnct of 
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1921 Grimes, Earl Jerome A New Station for Pogonia ofimm. Rhodora, 
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AN ANNOTATED LIST OF THE HIGHER 
PLANTS OF THE REGION OF DOUGLAS 
LAKE, MICHIGAN* 

F r GAIFS 

Kansas ^laie Agrtcidlural College 
AND 

J n EHLERS 
University of Michigan 

Introduction 

This lust of species of ferns and seed-plants is based upon the 
work at the University of Michigan Biological Station, situated 
on Douglas Lake, Cheboygan C^ounty, Michigan The list was 
started by F M I^oew in 1909 and 1910, when somewhat fewer 
than one hundred and fifty species were listed In 1911, during a 
survey of the region for the Michigan Biological and Geological 
Survey, F C Gates brought the list up to about five hundred and 
thirty species It was published in the Fourteenth Report of the 
Michigan Academy of Science In 1912, while making a herba- 
rium of the region for the Biological Station, Miss Maude 
Robertson further extended the recorded flora, bringing it up to 
SIX hundred and fifty species From this time until 1915 the list 
was in charge of Dr H A Gleason In 1915 it reverted to F C 
Gates Since 1916 responsibility for revisions and extensions 
has been shared by the authors of this paper, which will take 
the place, m a much more detailed form, of the list of species 
that would otherwise have accompanied a forthcoming paper 
on the vegetation of the Douglas Lake region by F C Gates 

♦ Contnbuiion No 221 from the Botanical Laboratory of the Kanaas 
State Agncultural College and Paper No 203 from the Deportment of 
Botany of the University of Michigan 
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The Station herbarium, ntartod in 1912 and continued to 
date, has been m charge of J H Ehlers since 1916 It is the 
basis of the flora of the region The present list, however, takes 
account of several sources of infoimation that have been ac- 
cessible to the authors, including all papers that have dealt 
exclusively or in part with the systematic botany of the region 
Attention should be called here to the detailed representation 
of the flora of Emmet County in the private herbarium of 
C W Fallass of Petoskey, Michigan 

In addition to the persons mentioned alx)ve, others who 
have made contributions to the Douglas Lake flora are L H 
Barnum, R M Holman, G E Nichols, W E Praeger, G A 
Spots, G L Linker, Earl E Lambert, Mrs Charles C Deam, 
Dorothy J Cashen, Ella M Clark and C 0 Erlanson 

The genus Carex, by far the largest genus of vascular plants 
in the region, has been thoroughly studied by Mrs Lois Smith 
Ehlers To her the authors arc indebted for careful work in the 
thorough presentation of the Carex-flora 

The basis of the present list is in general Britton and Brownes 
Illitstrated Flora of the Northern States and Canada^ second edition, 
although we are not m sympathy with the splitting of genera 
that is responsible for much of the unfamiliar nomenclature in 
this work Wherever different, the names as given in Gray^s 
Manual, seventh edition, are cited For the grasses, Hitchcock’s 
Genera of Grasses {Bulletin No 772, U S Dept of Agr) is 
used, and in certain other cases, Ifor instance, in the genus 
Carex, later work than either of the two manuals cited above 
IS utihzed Where varieties are recognized in Gray’s Manual, 
indication of that fact is made in this list The names, arrange- 
ment and numbers of families are those of the system developed 
by Bessey The annotations, while primarily made by Gates 
in connection with ecological work, also reflect throughout the 
hst the experience of both authors, and further, m the case of 
ihe ferns, that of G E Nichols In the case of the genus Carex 
especial acknowledgment has been made of the observations of 
Mrs L S Ehlers 

Of the various collections that have been made in the region, 
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the more extensive have been deposited in the Herbarium of 
the University of Michigan, the Herbarium of Yale University 
and the Gray Herbarium, by J H Ehlcrs, the herbaria of 
Carthago College, Brooklyn Botanic Garden, University of 
Illinois and Kansas State Agricultural College, by F C Gates, 
and the Herbarium of the University of Kentucky, by F T 
McFarland 


STATISTICS OF THE FLORA 

The flora is prevailingly of a northern type A statistical 
summary showing the relative representation of the plant 
families is shown in the accompanying table 

Table- of Shecieb 


families 


Dou^laB 

Lake 

Region 

Proper 


Emmet |Chelx)ygan 
( ounty County f 


Phylum 9 Ptfridopuyta 


1 Ophioglossaceae 

3 Iswtaceae 

4 Usraundaceae 
1 1 Polypodiaceae 


8 2 

2 0 

3 3 

17 12 


8 

2 

3 

17 


8 

2 

3 

17 


2 EquiMtaceae 


Phylum 10 Calamophyta 

10 10 10 


10 


1 Lycopodiaceae 
3 Selagmellaceae 


Phylum 11 Lepidophyta 


4 

2 


5 

3 


Phylum 13 Strobilophyta 

3, 5, 6 Pmaceae 10 11 10 

9 Taxaceae 111 


11 

1 
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Table of Species — Continued 


Familloa 

Douglas 

Lake 

Kegion 

Proper 

Emmet 

County 

Chelwygan 

County 

Total m 
This 
List 

Phvlum 14 Anthophyta 



1 Aliflmataccae 

4 


4 

6 

4 Scheuchxenaccae 

2 


2 

3 

5 Typhaceae 

1 


1 

1 

6 Sparganiaceop 

6 


6 

8 

9 Potamogctt)naceac 

14 


14 

14 

10 LiUaceao 

20 


18 

22 

18 Juncaceao 

11 



H 

19 Lnocaulonaceae 

1 


1 

1 

22 Naiadaccae 

1 


1 

1 

24 Araceae 

4 

2 

4 

4 

25 Lemnaceac 

2 

1 

2 

2 

30 Cyperaceae 

l(r 2 


i(y2 

112 

(Carox) 

(77) 



(R5) 

31 Poaceae 

78 


78 

91 

32 Hydrochan 

1 

■EH 

3 

4 

35 Indaceae 

1 


1 

3 

45 Orchidaceae 

32 


i3 

34 

60 Ranunculaceae 

24 

■■ 

24 

26 

62 Bcrbendaccao 

2 

1 

2 

2 

67 Ceratophyllaceac 

1 

0 

1 

1 

71 Malvaceae 

4 

3 

4 

4 

76 Tiliaceao 

1 

1 

1 

1 

70 Ulmaceao 

1 

/ 1 

1 

1 

81 Urticaceae 

3 

3 

3 

5 

82 Sarraconiaceae 

1 

1 

1 

1 

84 Qeraniaceae 

2 

1 

2 

2 

85 Oxalidaceae 

1 

1 

1 

1 

87 BaUammaceae 

2 

2 

2 

2 

89 Ltinaceae 

1 

1 

1 

1 

101 Polygalaoeao 

1 

1 


2 

104 Euphorbiaceae 

7 

7 


8 

106 CalUtnohaceae 

1 

1 


1 

107 Cutaceae 

1 

1 


1 

108. Hypencaceac 

118 Vioiaceae 

6 

4 


8 

11 

10 


11 

126 Papaveraceae 

3 

3 

1 

3 

128 Nymphaeaceae 

4 

3 

4 

4 

132 Brasucaoeae 

32 

28 

30 

LJ1_ 
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1 ABI B OF Spec ieb — Continued 



133 Caryophyllaceac 

135 Portula^ceae 

136 Aizoaceae 
140 Sahraoeac 

145 Amaranthaccae 

146 Chenopodiaceac 

147 Polygonaceae 

151 Pnmulaceac 

152 Plantaginacoac 
167 Eru aceae 

160 PyroJaceae 

166 Polemoniaceac 

167 Convolvulaceae 

168 Hydrophyllacea© 

169 l^raRinaoeae 

171 Solanaceae 

172 OJeAceae 

175 Gentianaoeae 

176 Apocynaccae 

1 77 Asclepiadaceae 

178 Scrophulanaceae 

179 Bignoniaceae 
182 Orobanchaceae 
185 Lentibulanaceae 

189 Phrymaceae 

190 Verbenaoeae 

191 Lamiaceae 

192 Rosaceae 

193 Malaceae 
194, Prunaceae 

199 Fabaccae 

200 Saxifragaceae 
202* Qrosaidianaccaa 

203 Crasaulaceae 

204 Droaeraceae 
211 Hamamelidaceae 
216, Lyihraoeae 

22B Oenoiheraceae 
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Tabij: of 8pF<iEa — Conclvded 


Families 

Douglas 

Lake 

Region 

Proper 

Emmet 

County 

Cheboygan 

County 

Total in 
This 
List 

Phylum 14 

Anthophyta — Concluded 


224 Halorrhagidaccac 

3 

4 

4 

4 

232 Cucurbitaceae 

2 

1 

2 

2 

236 Rhamnaccae 

1 

1 

3 

3 

237 Vitaceao 

2 

2 

2 

2 

238 Celastraceae 

2 

0 

2 

2 

240 Aquifoliac'eae 

2 

2 

2 

2 

250 Thyraelaeaceae 

1 

1 

1 

1 

262 Elaeagnaccae 

1 

1 

1 

1 

254 Santalaceae 

2 

2 

2 

2 

268 Ixiranthaceao 

1 

1 

1 

1 

262 Accract ae 

6 

6 

6 ! 

6 

268 Anacardiaceao 

3 

3 

3 

3 

269 Juglandacrae 

2 

2 

2 

2 

270 Betulareae 

7 

7 

7 

7 

271 Fa^^accac 

4 

6 

5 

6 

272 Myncacoao 

2 

1 

2 

2 

275 Ai^iaceae 

3 

3 

3 

3 

276 Apiaceae 

14 

12 

12 

15 

277 Comaceae 

6 

7 

7 

7 

278 Rubiaceae 

10 

7 

10 

11 

279 Capn/oliacoac 

14 

14 

13 1 

14 

281 Valenanaceae 

1 

1 

1 

2 

283 Campanutaoeae 

8 

6 

10 

10 

287 Helianthaceac 

16 

/ 11 

13 

17 

288 Ambrosiaccoe 

3 

6 

3 

5 

289 Heleniaceae 

1 

1 

1 

1 

292 Inulaceac 

0 

7 

9 

9 

293 Aeteraceae 

26 

26 

27 

30 

295 Eupatoriaceae 

3 

3 

4 

4 

296 Anthenudaceao 

12 

10 

9 

14 

297 Senocionidacoae 

4 

4 

4 

4 

298. Carduaoeae 

6 

6 

6 

7 

300 Lactucaceae 

20 

16 

20 

20 

(287-300 " Compositae ") 

(98) 

(88) 

(96) 

(111) 
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Summary by Phyla 


Families 

Douglas 

1 akc 
Region 
Proper 

F mmot 
Count> 

1 

Cholwygari 

County 

Total in 
This 

C ounty 

9 Ptcridophyta 

iO 

17 

30 

30 

10 (yalaiTKiphyta 

10 

10 

10 

10 

11 Lcpidophvta 

6 

1 ^ 

7 

8 

13 Strobilophyta 

11 

12 

11 

12 

14 Anthophyta 

1 864 

780 

847 

966 

MonocotylodoiK ac 
Diootyledoneae- 

i 

1 

1 

(252) 

(280) 

(318) 

Axiflorae 

Dicotyledoneoc- 

(296) 

(268) 

(288) 

(328) 

C alyciftorae 

(2%) 

(260) 

(279) 

(320) 

1 otals 

921 

825 

1 ^ 

905 

102b 


LIST OF SPECIES 

In the hat attention has been called definitely to the occur- 
rence of the plants in Emmet and Cheboygan count los by the 
capital letter “E” or “C,” or by both at the end of the first 
line for each species Most of the records, however, pertain to 
Cheboygan County In cases where a species has not been 
found by the authors in the comparatively small part of Emmet 
County included in the Douglas Lake region, but is recorded 
by Fallass and Swift in an unpublished list of Emmet County 
plants, an asterisk follows the "E” (E*) 


Phylum 9 PTERIDOPHYTA (THE FERNS) 

1 Ophioolossaceae (Adder’s Tongite Family) 

Ophioqlobsuu vulgatum L Adder’s Tongue C 

In a oiearmg m Reese’s Bog in 1915, and m an overgrown 
clearing northwest of Burt Lake m 1922 
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Botrychium simplex E Hitchcock C 

Infrequent m beoch-maplc woods along Burt Lake and in 
the aspens in North Fishtail Bay 

Botrychium onondagense Undcrw C 

Found once in the North Fishtail Bay region 

Botrychutm neglectum Wood (Botrychium ramoaum (Roth) 
Aschers ) C 

Rare in bccch-maple woods 

Botrychium matricariae (Schrank) Spreng (B iernaium 
rutaefolium (A Br ) D C Eaton) C 

In a beech-maple woods Quick, 1911 

Botrychium silaib'olium Presl (B temaium intermedium 
DC Eaton) E*C 

Occasional in thickets bordering boggy areas, East Point, etc 

Botrychium lanceolatum (S G Gmel) Angs (B lanceolalum 
angustisegmentum Pease & Moore ) C 

In the Burt Lake beech-maple forest 

Botrychium viroinianum (L ) Sw EC 

Conunon m both bccch-maple woods and cedar bogs 
Cecil 

3 IsoETACEAE (Quillwort Family) 

IsOETEB MACROSPORA DurieU 
In Vincent Lake 

IsoETEs Braunii Duticu (/ echtnospora Braunii 
Engelm ) 

A few plants off Hook Point in 'Douglas Lake 

4 Obmundaceae (Royal Fern Family) 

OsMUNDA REGALI8 L Royal Fern E C 

In boggy or wet ground m various shrub associations and 
m openmgs in tree associations — not critical in association 
Cecil 

OsMiTNDA cufNAMOMFA L Cinnamon Fern E C 

Locally in cedar bogs and boggy places m beech-maple 
forests and various shrub associations, especially in the 
Salix-Comus thickets Cecil 


C 


(Dur ) 
C 
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E*C 


OSMUNDA CLAYTONIANA L 

Local m beech-maple wooils or occasionally in bogs 

11 Polypodiaceaf (Fern Family) 

Onoclea sfnsibilis L Sensitive Fern E C 

In wet ground associations, common (Veil 

Mattfuccia Struthioptfris (L ) Todaro {(hiodea Siruihi- 
optens (L ) Hoffm Ostrich Fern E C 

Locally abundant in wot places in the better soils, north 
and west of Douglas Lake Cecil 

I iLix BULBiFEHA (L ) Underw (Cy^tiopieris bulbifera (L ) 
Bernh ) E C 

Locally abundant in soggy ground, in ravines, m beech- 
maple forests, and along streams in woods 

Filix fragilis (L ) Underw (Cystopieris fragtlin (L ) Bernh ) C 
Local in beech-maple forests, rare 

Dryopteris noveboraci'Nsis (L ) A Gray (Asptdtum nove-^ 
horacense (L ) Sw ) CJ 

Rare in cedar bogs (h Smith) 

Dryopteris Thelypteris (L ) a Gray (Aspvhum Thelyptena 
(h ) Sw ) Marsh Shield Fern E C 

In boggy ground associations, but characteristic and fre- 
quently representative of the Ins association Very com- 
mon Cecil 

Dryopteris cristata (L ) A Gray (Aspidtum enstatum (L ) 
Sw) EC 

In wet woods, frequent 

Dryopteris Goldiana (Hook ) A Gray (Aspidtum Gold- 
tanum Hook ) C 

In beech-maple woods on the west side of Burt Lake, 
rather rare 

Dryopteris spinulosa (Muell ) Kuntze (Aspidtum spinulosm 
(O F Mailer) Sw ) Shield Fern E C 

Fairly common in the beech-maple association and in cedar 
bogs 

Dryopteris intermedia (Muhl ) Gray (Aspidtum sptnulosum 
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intermedium (Muhl ) D C Eaton ) C 

Rather common, especially in the bcech-mapic forests 

Drtopteris Phfoopteris (L ) C Chr (Phegoptens poly- 
podioides F6e ) Beech Fern C 

In the beech-maplc forest, but rare North Fishtail and 
Burt Lake hardwoods m 1914 (Frank Smith), Reese’s 
m 1918 (Praegor) 

Dryopteris Drtopteris (L ) Britton {Phegoptens Dryoptens 
(L) F6e ) Oak Fern E C 

Locally abundant m cedar bogs and the beech-maplc 
forest Ocil 

Athyhium TUELYPTERoiDES (Michx ) Dcsv {Asplcnium acrosti- 
chotdea Sw ) E * C 

A plant found in the Mud Lake beech-maple forest, in 
1921 (E Walker) 

Athtrium piLix-FOEMiNA (L ) Roth (AspUnium filix-femina 
(L ) Bernh ) Lady Fern E C 

Common in wet or moist woods Cecil 

Adiantum pbdatum L Maidcn-hair Fern E C 

Locally abundant in the beech-maple woods west of Pellston 
and along the west shore of Burt Lake, often maintaining 
itself in the open for several years after the woods are cut 
N Fishtail and Mud Lake areas 

Pteridium AQUiLiNiTM (L ) Kuhn {Plena aquilina L ) Bracken 
Fern E C 

A low dominant, very abundant m the aspen association, 
present in several others Cecil 

PoLYPomuM vuLQARE L Polypody C 

Locally abundant on an eroding bluff west of Grapevme 
Point The only station 

Phylum 10 CALAMOPHYTA 

2 Equisetaceae (Horsetail Family) 

ElQniSETUM ARVBNSB L Horsetail E C 

Occasional on dunes along Douglas Lake and along roads, 
m moist sandy soil Becoming more common Cecil 
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Equisetum sylvaticum L Wood Horsetail E C 

Fairly common in cedar bogs and m thickets following 
the burning of such )x>gs 

Equisetum palustke L Marsh Horsetail E * C 

Occasional on wet shores of Douglas and Burt lakes 
Equisftum LiTTORALi- Kuhlew(Mn Shore Horsetail E C 

In the gorge and m Reese's Bog along Burt Lake 
Equisetum fluviatilf L Swamp Horsetail E C 

Locally very abundant m water of lakes, streams, ditches, 
etc Cecil 

Equisetum robustum A Br {E hycniale robustum (A Br ) 
A A Eaton) Stout Scouring Rush E C 

Ixically abundant, as in the gorge 
Equisetum hyemm.e L Common Scouring Rush E C 

In ravines m the beech-maple forest, occasional 
Equisetum hyfmalf var intermedium A A Eaton C 

Collected in 1911 (Margaretta Packer) 

Equisetum lafvigatum A Br Smooth Scouring Rush E * C' 
Occasional in wet ground near Maple River, Pmc Point 
Equisetum variegatum Schleich E C 

Frequent to locally abundant, Pme Point, Sedge Point 


Var Nelsont A A Eaton is occasional in Big Stone Bay, 
Ingleside and in a marsh m the jack pine plains Var 
Jesupi A A Eaton found at Fontinalis Run, 1923 (C O 
Erlanson) 

Equisetum scirpotdes Michx E C 

Frequent in cedar bogs and along sandy, wooded bluffs 

Phylum 11 LEPIDOPHYTA 

1 Lycopodiacbae (Club-Moss Family) 

Lycopodium lucidulctm Michx E C 

Fairly common m the beech-maple forest 

Lycopodium obscurum L (L obsenrum var dendroideum 
(Michx ) D C Eaton ) Ground Pme E C 

Frequent in the beech-maple forest and in the gorge 
Cecil 
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Lycopodium annotinum L EC 

Occasional in the beech-maple forest and in cedar bogs 
Big Stone Bay 

Lycopodium cLAVATim L EC 

Frequent in wooded areas, cedar bogs and the aspens, 
becoming more common Big Stone Bay 
Lycopodium tristachyum Pursh C 

Locally abundant in pine land aspens, spreading 

3 Selaoinellackae (Sclaginella laraily) 

Sklaginella RUPE8TRIS (L ) Spring C 

Jack pine plains south of Burt Lake 
Selaginella selaginoides (L ) Link E 

Low ground on Temperance Point and in Cecil Bay 
Selaginella apus (L ) Spring E C 

Low ground near Cecil, Temperance Point and near the 
base of a bluff on Colonial Pomt 

Phylum 13 STROBHOPHYTA (Conifers) 

3, 5, 0 PiNACEAE (including Abietaceae, 
Thuyopsidaceae and Juniperaceae of 
Bessey’s list ) 

PiNUS Strobus L White Pine E C 

Formerly extensively dominating an association, now a few 
trees remain as relicts, apparently m several associations 
The abundant seedlings and small trees indicate that it 
may again take possession of the sandy types of upland 
soil Occasional also m the beech-maple forest and less 
frequently in the cedar bogs A fine tree in original stands, 
none of which are now present Cecil 
PiNUS RESiNOSA Alt Red Pine, Norway Pine E C 

Formerly a dominant tree in the pine association, now 
represented in the aspens and other associations by a few 
old trees and in places by many seedlmgs and young trees 
Becommg rapidly more abundant each year Cecil 
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P1NU8 Banksiana Lamb Jack Pine E C 

A very few old trees in the aspens and seedlings invading 
the aspens in thf area east of Pcllston The characteristic 
tree of the barrens south of Burt Lake Cecil 

Lakix Ijvuicina (Du Roi) Koch Tamarack Larch E C 

A dominant tree m the Lanx association, normally in 
bogs, but also on the upland near Lake Michigan and a 
little west of Lancaster Lake Abundant as a relict in 
cedar bogs The depredations of the saw-fly larvae have 
materially aided m suppressing tamarack bogs in favor 
of spruce or cedar bogs in a much shot ter time than normal 
Cecil 

PicEA CANADENSIS (Mill ) B S P White Spruce E C 

A dominant tree in the Pitea-Abies association, but also 
spanngly in cedar bogs Cecil 

PicFA MARIANA (Mill ) B S P Black Spruce E C 

An abundant tree in tamarack and (edar bogs Cecil 
A xerophytic modification occuning m the (^hamaedaphne 
association at BryanCs and the Mud Lake bogs often has 
witches^ brooms, due to the dwarf mistletot' (Veil 

Tsuoa canadensis (L ) ('arr Hemlock K C 

A dominant tree m the bcech-maple forest, either freely 
interspersed among the other tries or occasionally assembled 
in hemlock “knolls'" or “islands," these especially near 
streams or lakes Invading the aspens near Douglas Lake 
just east from Bryant's Some are very large trees, most 
of which are about 400 to 450 years of age 

Abies balsamea (L ) Mill Balsam Fir E C 

A dominant tree in the Picea-Abies association , common m 
cedar bogs and found sparingly in the beech-maple forest 
CJecil 

TmiM OCCIDENTALS L White Cedar, Arbor Vitae E C 

The dominant tree m cedar bogs, a ready invader of geneti- 
cally lower, wet-ground associations, and to a moderate 
degree a relict in genetically higher associations, such as 
the beech-maple forest near lakes or streams Very com- 
mon, being one of the most abundant trees in the region 
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At Cecil it frequently grows on dunes, following the heath 
or starting in a beach pool and keeping pace with a slow 
accumulation of sand 

JUNIPERUS SIBIRICA Burgsd (J communis depressa Pursh ) 
IjOW Juniper E C 

Rare in the immediate vicinity of Douglas Lake, a station 
on the east shore and along the road to Pellston, but 
abundant in the (^ecil and Big Stone Ba> regions 

JuNiPERUS iioRizoNTALis Mocnch Creeping Juniper E 

Common on dunes in the Big Stone Bay region 

Taxaceaf (Yew Family) 

Taxus canadensis M irsh Yew, Ground Hemlock E C 

Fairly abundant in cedar bogs and hemlock islands, but 
also in the beech-maple forest especially near lakes Gorge, 
Fairy Island Cecil 

Phylum 14, ANTHOPHYTA (Flowering plants) 

1 Ali8mata( eae (Water Plantain Family) 

Ausma subcordatum Raf (A plantago^quatica L ) Water 
Plantain C 

A few plants found in a marsh between Vincent and Munro 
lakes in 1918 

Sagittaria cuneata Sheldon (A form of H anfolxa Nutt ) C 
Occasional, Crooked River, Fontinahs Run, Lancaster 
Lake 

Sagittaria latipolia Willd Arrow-Leaf E C 

Alternating with Menyanthes m an association around 
bog lakes and beach pools Extending out into the lakes 
in sheltered places Abundant at the mouth of Maple 
River Forma graalts (Pursh) Robinson is found in Crooked 
River 

Sagittaria cristata Engelm (Apparently a form of S graminea 
Michx ) E 

A small patch in Crooked River near Alanson 
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Saoittaria okaminea Michx E C 

Occasional in pools or streams, Sedge Point, Bessey Creek 
and Crooked River 

4 ScHEUCHZERiACEAB (Arrow-Grass Family) 

Thiqwichin PALU8THI8 L Marsh Arrow-Grass E 

Occasional in the marshy margins of boggy areas at Cecil 

Triolochin maritima L Arrow-Grass E C 

A rare secondary species in the Carex lasiocarpa association 
at Mud Lake — the only station in the immediate area 
Moderately frequent in marshy and boggy areas at Cecil, 
and on wet sandy shores of Temperance Point in Big 
Stone and Sturgeon bays 

ScHEUCHZEKlA PALIJ8TRI8 L C 

Occasional m Sphagnum and Chamaedaphne in the Mud 
Lake bog and rare in Smith’s Bog 

6 Typiiackak (Cattail Family) 

Typha latifoua L Cattail E C 

In marshes, at the edges of bogs or roads and in ditches 
Becoming more abundant each year Forms with the 
spikes separated as m Tgpha angustifoha are occasionally 
found Cecil 

6 Sparqaniaceab (Bur-Reed Family) 

Sparqaniuu eurycarpum Engelm Bur-Reed E * C 

In the Sarpus vahdus association at Sedge Point and at 
the mouth of Bessey Creek, uncommon 

SpARGANIUM AMERICANinil Nutt C 

Bessey Creek, rare 

Spaboanium lucidum Femald and Eames E 

In a ditch from West Maple River, west of Pellston 

Sparoanium simplex Huds C 

In the Menyanthes-Sagittana association in Bessey Creek 
and at Fontmalis Run 
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Sparoaniuh DiVEKSiFOLiDM Graebner E C 

Occasional in streams 

Sparqanicm acaulk (Beeby) Rydb (S dtveratfohum var 
acaule (Beeby) Femald & Eamos) E 

Crooked River, rare 

Sparqanium anqustipolium Michx E • (] 

In a pool at Hook Point, rare 

SPABGANIUM HmiMliTM Fries E * C 


In the Eleocharis association at Smith’s Bog, rare 
9 PoTAMOGETONACEAfc (Pondweed Family) 


POTAMOQETON NATANS L Pondwcetl E C 

A dominant species m the Potamogeton association m most 
of the lakes and streams of the region Cecil 

Potamogeton amplifolius Tiickerm C 

Sedge pool 

Potamogeton alpinus Balbis E C 

Occasional, especially in lakes In a slow stream m Big 
Stone Bay 

Potamogeton heterophyixus Schreb E C 


Common Two forms of this species, f mynophyllua 
(Robbins ) Morong and f maxtmus Morong, were collected 
m Douglas Lake m 1911 (Margarctta Packer and Ada K 
Dietz) 

Potamogeton lucens L ' EC 

A dominant species in the Potamogeton association m the 
lakes and larger streams of the region Common 

POTAMOOETON PBAEUiNOXJS Wulf White-stemmed Pondweed 

E*C 

A dominant species m the Potamogeton association in 
deep water of Douglas Lake From a small patch of! 
Bryant’s m 1911, it has developed considerably and spread 
to additional stations Specimens 7 to 19 feet m length 
have been obtamed 

Potamogeton pbrfouatus L Claspmg-leaved Pondweed 

(including P Rttkardaonit (Benn ) Rydb ) E * C 
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A dominant species in the Potamogctoii association Com- 
mon 

PoTAMooETON coMPREssus L (P zosiertfoltus Schum ) EC 
A dominant species in the Potamogeton association Com- 


mon 

POTAMOGETON F0LI08US Raf C 

Maple River, not common 

Potamogeton Fbiesh Ruprecht E C 

Not infrequent m lakes and streams 
Potamogeton pusillus L C 

Lancaster Lake and perhaps elsewhere 
Potamogeton dimouphls Raf C 

Lancaster Lake 

Potamogeton filiformis Pers E * C 

Not infrequent in lakes and streams 
Potamogeton pectinatus L E * C 


A dominant species m the Potamogeton association, espe- 
cially abundant m streams and over flats Cecil 

10 Liliaceaf (Lily Family) 

Triantha glutinosa (Michx ) Baker {Tofieldia glutinosa 

(Michx ) Pers ) E 

Frequent m the marshy margins of boggy areas at Cecil, 
and on marshy lake shores in fiig Stone and Sturgeon bays 
Anticlea elegans (Pursh) Rydb {Ztgadenm chloranthus 

Richards ) K 

Occasional in marshes along streams and oven on low 
dunes at Cecil and Big Stone bays Temperance Point 
Hemerocallis FunvA L Day Lily C 

Cultivated m gardens and found at least once as an escape 
Aixiom tricoccum Alt Wild Onion E C 

Occasional in beech-maple forests, especially those along 
Burt Lake and west of Pellston 

Liliuv philadelfhicum L EC 

Infrequent along roads and in cedar bogs 
LiLiuk utiBEliLATOH PuTsh (LUtum phtladelphtcum var an- 
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dinum (Nutt ) Ker ) Red Lily E C 

Locally abundant in cedar bogs and near the margins of 
woods m the Cecil region P'ormerly more frequent 
Liuum (intermediate between canadense and superbum) E C 
A few specimens were found in Reese Bog m 1911 and 
along a road west of Cecil, but, since the clearing of the 
localities, they have not again been seen 
Erythronium americanum Ker Yellow Adder’s-Tongue E 
In the beech-maple forests west of Pellston 
Erythronium albidum Nutt White Adder^s-Tongue E 
In the beech-maple forests west of Pellston 
Clintonia borealis (Alt ) Raf E C 

Common herb in all the tree associations, but most abun- 
dant in the cedar and beech-maple woods Cecil 
Vagnera racemosa (L ) Morong (Smthcina racemosa (L ) 
Desf) E C 

Most characteristic of beech-maple woods, but occurring 
in nearly all tree associations 

Vagnera stellata (L ) Morong (Smihcina stellata (L ) 

Desf ) E C 

Common in the aspens especially on sandy ridges near 
lake shores Ocil 

Vagnera trifolia (L ) Morong (Smihcim infolta (L ) 

Desf) E C 

Frequent m Chamaedaphne and cedar bogs, especially 
Reese's, Bryant's and Mud Lake bogs Cecil 
Unipohum canadense (Desf) Greene {Matanthemum cana- 
dense Desf ) EC 

A very characteristic herb of beech-maple woods, although 
abimdant also in cedar bogs and aspens and on sandy 
ndges along the lake 

UvxJLARiA GEANDiPLORA J E Smith Bellwort E C 

A fairly common herb in beech-maple woods, especially 
those along Burt Lake and west of Pellston 
StREPTOPUS AMPLEXIFOLIUS (L ) DC E C 

A characteristic herb of cedar bogs although nowhere com- 
mon in this region 
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STRrpTOPtJS R 08 EU 8 Michx E C 

Occasional in the boech-maplo forest Cecil 
Including Streptopus longtpes Fernald, which is rather rare 
in boech-rnaplo woods 

PoLYQONATUM BiFLoutjM (Walt ) Ell SoloiHon's Seal E C 
Frequent in becch«maple woods and present in other tree 
associations Cecil 

Medeola viRomiANA L Indian Cucumlx^r-root E C 

Quite characteristic of Ix'ech-maplc woods, but found also 
in cedar bogs 

Trillium grandiilorum (Michx ) Salisb Large-flowered 
Trillium E C 

Characteristic of beech-maple woods, but occurring also in 
cedar bogs and in the aspens Ocil 

Trillium cernuum L Nodding Trillium C 

Rare, m cedar bogs, north of Sunny Strand, Reese’s Bog 
and along Trout Creek 

Smilax HispiDA Muhl Sinilax C 

In the beech-maple forest on Colonial Point, 1923 (Er- 
lahson) 


18 JuNCACEAK (Rush Family) 

J UNCUS EPFUsus L Rush E C 

Occasional especially along roads through cedar bogs, 
becoming more frequent Cecil 

JuNCUS BALTicus Willd (Juucus balticus var httorahs 
Engelm ) ^ E C 

Dominating a shore association and remammg as a relict 
m other shore associations, sometimes on dunes, but not 
conunon in the immediate vicimty of Douglas Lake Fairly 
common along Lake Michigan at Cecil Bay and around 
beach pools in Big Stone Bay 

JuNCUS BUPONIU8 L Toad Rush E C 

Roadsides m low ground m clayey soil both m the open 
and in beech-maple woods, often locally very abundant 
Cecil 
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JuNCUs Dcdlkti Wiegand E C 

Wet ground at the head of Burt Lake Big Stone Bay 
JuNcus TENUIS Willd Yard Rush E C 

A rather common ruderat especially in the heavier sods 
JuNcus LONGisTYLis Torr E 

Plants from the very low dunes between pools west of 
Cecil approach most closely to this 
JUNCUS ARTICULATUS L E 

Along Crooked River 

J UNCUS ALPiNUs Vill (J alptnut tnstgms Fries ) EC 

Marshes near Bessey Crock and in the jack-pme plains 
Big Stone Bay and Temperance Point 
J UNCUS N0D08U8 L Knotted Rush E C 

Roadsides through bogs and margins of beach pools, streams, 
and lake shores 

JuNCUs BRACHTCEPHALUs (Engelm ) Buch E C 

Frequent in low wet ground 

JuNCUs CANADENSIS J Gay C 

Vincent Lake and m the Carex mat at Smith’s Bog 
JuNCUS BREViCAUDATus (Engclm ) Fcmald E C 

In low wet ground at Douglas Lake, Carp Creek and Cecil 
JuNCUS ACUMINATUS Michx E 

In a ditch along a road west of Douglas Lake 

19 Eriocaulonaceae (Pipewort Family) 

t 

Eriocaulon sbptanoularb With (E arhculatum (Huds ) 

Morong ) C 

Abundant m a single station in the region, the east shore 
of Vincent Lake, where it carpets the ground below the ice 
ridge and occasionally extends out into about 20 cm of 
water 

22 Naiadaceae 

Naias flbxilis (WiUd ) Rost <k Schmidt C 

A secondary species m the Potamogeton association 
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24 Araceae fAnjm Family) 

Arisaema TRiPHYLLUM (L ) Torr {Arisaema tnphyllum (L ) 


Schott ) Jack-in-tho-pu!pit E C 

Common in the beech-maple forests Cecil 
Arisaema Stfwardsonii Britton C 

A single sf)eciraen in Reese^s Bog (Ehlers ) 

Calla palustris L Water Arum C 

Known from but two stations m the region — bog woods 
at Mud Lake and north of Sedge Point 
Acorus Calamus L Sweet Flag E C 


A few patches m the vicinity of Inglesidc Mackinaw City 

25 Lemnacfae (Duckweed Family) 

Lfmna trisulca L Duckweed C 

Occasional with the following in the northwest corner of Doug- 
las Lake and at Fontinalis Run, growing on the bottom 

Lemna minor L Lesser Duckweed E C 

Occasional in the quiet waters of streams and lakes, most 
abundant in West Maple River, growing on the surface 

30 Cyperaceae (Sedge Family) 

Cyperus Houghtoni Torr (Cyperus Hovghtomt Torr ) C 
In 1916 a few small patches in sandy roads, west of the 
gorge and along the grade Becoming more common and 
appearing m the aspens m 1922 Jackjjine plains 

Eleocharis olivacea Torr ^ C 

Abundant m a single station, the flocculent mud in the 
eastern edge of Mud Lake 

Eleocharis ovata (Roth) R & 8 E * C 

In Reese ^8 Bog 

Eleocharis palustbis (L ) R AS (including E palt^tns 
Vigens Bailey, m Gray's Manual, E p majof Sender ) E C* 
Besides being a dotmnant species in an aquatic association, 
It occurs in several of the aquatic and semi-aquatic asso- 
ciations m standing and wave-tossed water Cecil 
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Eleocharib acicularis fL ) R & S 

E* 

C 

Sandy margins of lakes 



Eleocharis tenuis (Willd ) Schultes 

E* 

C 

In wet ground at East Point 



Eleocharis acuminata fMuhl ) Nees 

E 

C 


Dominating in an aquatic association and commonly present 
in several aquatic and seini-aquatie associations 
Ebiopiiorum alpinum L (Scirpws hudsonianvA {Mtchx ) Fern- 
aid ) E C 

A few patches in the sphagnum at the west end of Mud 
Lake Occasional in the marshy margin of boggy areas 
near Cecil 

Ebiophorum CALLiTHBix Cham E C 

Found in Chamaedaphne bogs at Bryant’s, Mud Lake 
and southeast of Big Stone Bay 
Ebiophorum tenfulum Nutt E C 

In the Hogback Bog and at Cecil 
Ebiophorum anoustipolium Roth Cotton-Grass (E an^usti- 
fohum nuyus Schultz ) C 

Occasional in boggy areas, East Point, Hogback Bog 
Ebiophorum vibidicarinatum (Engelm ) Fernald Cotton- 
Grass E C 

Frequent to abundant in openings in cedar bogs 
Ebiophorum virginicum L Cotton-Grass E C 

In Chamaedaphne and cedar bogs, particularly abundant 
in Bryant’s and Mud Lake bo^ Cecil Var album Gray 
found at least once in Reese’s Bog 
SciBPUS PAUCIPLORU 8 Lightf E C 

Locally abundant beach-pool species, especially so on the 
flat at the southern margin of Lancaster Lake Cecil 

SciBPUS 8UBTEBMINAL18 Torr C 

A submerged aquatic m Silver Lake in Bryant’s Bog and 
m Crooked River Has not yet been found in flower 
Scirpus americanus Pers E C 

Dommatmg an aquatic association and readily persistmg 
as a relict m later associations Cecil 
Scirpus validus VahJ Bulrush E C 
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Dominating an important aquatic aH«ociation and readily 
persisting as a relict in later associations, even into thickets 
In Douglas Lake occurs in water up to 8 feet in depth 


Abundant Cecil 

SciRpUH occiDLNTALLS (H Wats ) Chase E C 

In lakes and rivers, Colonial Point, Crooked Rivtr 
SciKPUS HETEROCHAETU8 C’hase C 

Patcli(*s along Crooked River 

SciRPUS ATROVIRLN 8 Muhl E C 

Frequent in roadside ditches CVcil Including S georgi- 
anus Harper, found at Fontinahs Run 
SciRPUS LlNl-ATUS Michx C 

A single clump in a grassy road west of Munro Lake 
SciRPUs CYPFHINU 8 (L ) Kunth (S cypennus var pehus 
Fernald ) EC 

In moist-ground associations, especially where the original 
ground-cover has been disturbed Cecil 
SciRPUs ATROciNCTus Femald E C 

Frequent in bogs or marshy areas 
Ditlichium ARLNDiNACEUM (h ) Britton E C 


A common secondary species in the Carex lastocarpa associ- 
ation and occasionally in other bog or aquatic associations 
Particularly abundant in the second pool at Sedge Point, 
Nichols' bog and in the Hogback bog In the station 
last named it replaces the Sphagnum, developing after the 
Chamaedaphne is locally removed 

Rynchospora alba (L ) Vahl E C 

In Sphagnum in the Mud Lake Bog and In bogs west of 
Cecil 

Rynchospora capillacea Torr E 

Occasional in marshy margins of boggy areas west of Cecil 
The variety laetnseta E J Hill is abundant on Temperance 
Point 

Marisous mariscoides (Muhl ) Kuntze (Cladtum manscotdes 
(Muhl ) Torr ) E C 

Infrequent, dominating an association on the western shore 
of Douglas Lake and occasional in bogs elsewhere East 
Point CeciL 
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Non. — Tho following list of the species of Carex has been 
contributed by Mrs Lois Smith Ehlers The determinations* 
except m a very few oases, have been confirmed by Mr Kenneth 
K Mackenzie 

Carex aYNO( rates Worinsk E 

In a wet Sphagnum bog just west of Cecil Round Lake, 
Harbor Point 

Carex oonvoluta Mackenzu C 

A few clumps on Gia|>tvine Point, Douglas Lake and on 
Colonial Point, Burt Lake 

Carex vuLPiNornrA Michx E C 

Very common in roadside ditches and rather frequent in 
roadways and clearings in bogs Cecil 
Carex diandra Sohrank E C 

Forming hummocks at Fontmahs Run, Carp Creek, Mud 
Lake, and Lancaster Lake Round Lake, Little Traverse 
Bay 

Carex prairea Dewey (C dtandra var ramosa (Boott ) 


Fern ) EC 

In an opening m a cedar bog along Carp Creek Little 
Traverse Bay, Round Lake 

Carex stipata Muhl E C 

Common in moist places along roads and m bogs 
Carex disperma Dewey (C tenella Schk ) EC 

Abundant in damp woods and in cedar bogs 
Carex trisperma Dewey ' E C 

Common in various types of bogs Var Billingm Knight 
occurs m Reese's Bog 

Carex canescfns L EC 

In moist ground, infrequent Big Stone Bay Var 
Itacea Laestad on a hemlock knoll in the beech-maple 
forest west of Pellston (F C Gates) 

Carex brtjnnescens (Pens ) Poir C 

In moist thickets 

Carex Dewetana Schwein E C, 

Common m the beech-maple forest Big Stone Bay 
Carex intebiob Bailey (C scirpotdes Schkuhr ) EC 

Abundant in wet soil and in bogs in the shade* Cecil* 
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CaREX 8TERIL1S Willd E C 

Bogs, Smith's Bog Cecil, Harbor Point, Little Traverse 
Bay 

Carex Leeksii Willd (C stellulata var onnantha Fernald ) C 
A spocirncn collected in the open in the Mud Lake Bog 


(F C Gates) appears to be closest to this species 
Carex cephalantha (Bailey) Bickn (C siellulata var cepho^ 
lantha (Bailey) Fernald ) C 

In shaded swales 

Carex Crawforoii Fernald E C 

Open boggy places at the head of Burt Lake Round 
Lake and Little Traverse Bay Var mgens Fernald occurs 
at the old saw-mill at the head of Burt Lake 
Carex scoparia Rchk E ♦ C 

Boggy ground at the head of Burt Lake, North Fishtail Bay 
Carex tribuloides Wahl E * C 

In burnt-over boggy areas 

Carex cristatflla Britton (C cnatata Schwein ) E C 

An opening m a beech-maple forest on Colonial Point 
Round Lake 

Carex cristatella x C bebbii (fide Mackenzie) E 

Little Traverse Bay (J H and L S Ehlers) 

Carex projecta Mackenzie (C inbuloides var reduda 
Bailey ) C 

Common m moist places, mostly northward of Douglas 
Lake and especially m burnt-over boggy areas 
Carex Bebbii Olney E C 

Common m moist places m thickets, swales “and bogs 
Carex straminba Willd C 

In moist open places in bogs and along ditches 
Carex brevior (Dewey) Mackenzie (C fesiucacea Schk , 
C fesiucacea var breviof (Dewey) Fernald ) EC 

Not infrequent in the aspens • 

Carex adusta Boott C 

In the aspens, near Smith’s Bog Rare 
Carex aenea Fernald E C 

Not infrequent m the aspens 
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Cakex foenea Willd E ♦ C 

Occasional in the aspens 

Carex Mebbitt-Fernaldii Mackenzie C 

Aspen association just east of Douglas Lake Rare 

Carex ddbifolia Bailey (C Backn Boott ) C 

In cut-over beech-maple woods on Grapevine Point and 
near Camp Davis 

Carex leptalea Wahl EC 

Very abundant in bogs, usually with Carex dtsperma 
and Carex interior 

Carex pauciflora Lightf E C 

Frequent m the Chamaedaphne association at Bryant’s 
and the Mud Lake bogs Little Traverse Bay (L S 
Ehlers) 

Carex communis Bailey E C 

Common in the aspens on the bettor soils and in second- 
growth beech-maple forests Harbor Point 

Carex pennsvlvanica Lam E C 

In the Ammophila dune on Douglas Lake and south of 
Burt Lake Big Stone Bay 

Carex lucorum Willd (C penneylvamca var lucorum (Willd ) 
Femald ) E C 

A few patches in the aspens near Jarman’s, Grapevine 
Pomt and south of Camp Davis 

Carex albicans Willd C 

In cut-over beech-maple woods on east side of Burt Lake 
and frequent on Grapevine Point 

Carex uhbellata Schk (including C rugosperma Mac- 
kenzie ) E C 

An abundant and very characteristic ground species m the 
aspens, sometimes formmg rings 30 or more feet in diam- 
eter 

Carex tonsa (Femald) Bicknell (Carex umbeUata Uma 
Femald ) C 

On a sandy ndge in the aspens south of the Biological 
Station 

Carex peduncxtlata Muhl, 


E C. 
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In cut-ovor beoch-maplc forests on Cirapcvine Point Har- 
bor Springs 

Cauex coNtiNNA R Br E 

Moist woods back of Big Stone Bay 

Caufx pbornea Boott E 

Damp woods back of Big Stone Bay and on flats on Ttm- 
porancc Point 

Carex Hassei Bailey (C bicolor All ) E C 

In an old beach pool on the east side of Douglas Lake 
Stream-side in Big Stone Bay 

Carfx aurea Nutt EC 

A common species m beach pools, roadside ditches, and 
roads through Ixigs Cecil 

Carex vaginata Tausch E * C 

In Reese's Bog, rare Swamp at Conway (Fallass) 

Carex plantaginea Lam E C 


Rare, beech-maple woods near Mud Lake and west of 
Pellston (F C Gates) 

Carex albursina Sheldon (C laxifiora var laiifolta Boott ) E 
Two clumps m a beech-maple forest west of Pellston 
Station since destroyed 

Carex blanda Dewey fC laxiflora var blanda (Dewey) 
Boott) E * C 

Cut-over beech-maple forest on Grapevine Point 
Carex laxiflora Lam E C 

Common in cleared beech-maple areas 
Carex anceps Muhl (C Laxifiora var patidifoha (Dewey) 
Carey ) E C 

In second-growth beech-maple forests 
Carex leptonervia Femald (C laxifiora var leptonervxa 
Femald, Carex anceps Muhl ) EC 

In beech-maple forests along North Fishtail Bay and along 
Burt Lake 

Carex ormostachya Wiegand C 

In cut-over beech-maple forests on Grapevine Point 
Carex Shrivkri Britton (C granulans var Hdlearui (Olney) 
Porter ) C 
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Boggy ground at the head of Burt Lake, roadside ditch 
along cast shore of Burt Lake, and m Reese’s clearing 
Carbx Cbawri Dewey E 

On a stony beach on Temperance Point, Big Stone Bay, 
Little Traverse Bay 

Carex GRACiLLiMA Schwein E C 

In wet thickets, aspens, cedar liogs, etc 
Carex prasina Wahl C 

Along a road through Reese’s Bog, rare (F C Gates) 
Carex arctata Boott L C 

Frequent in lx!cch-maple forests, stream banks and beach 
thickets 

Carfx castanea Wahl EC 

In damp shady spots m liogs and open thickets, Cecil 
Carex Knieskernii Dewey E 

Roadside through damp woods back of Big Stone Bay 
Carex cafillaris L (including C captUana var elongata 

Olney ) E 

In a bog west of Cecil 

Carex soabrata Schwein E • C 

In and near the gorge, not common, but locally abundant 
Linker’s Spring 

Carex limosa L EC 

Abundant in the Mud Lake Bog and found first m Bryant’s 
Bog in 1923 Harbor Point 

Carex patjpbrcola Michx (including C pauperoda var tr- 

ngua Femald ) E C 

In shaded wet places, especially frequent m the tree zone of 
wooded bogs Cecil 

Carex Buxbaumii Wahl (C polygama Schk ) E C 

In a bog west of Cecil Once collected m the edge of a 
Sphagnum bog north of Douglas Lake in 1915 
Carex stricta Lam E C 

Common along marshy shores and ditches Cecil 
Carex strictiob Dewey E C 

Openmg in cedar bog along Carp Creek (J H Ehlers). 
Little Traverse Bay, Round Lake 
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Carpx AQUATILI8 var ftUBSTRK TA Kukonth E C 

Along edges of bogs and streams, Burt Lake, Mud Lake, 
Cecil and Big Stone bays 

Carex crinita Lam E C 

Common m moist places, in the shade 

Carex lacustris Willd (C rtparta W Curtis ) E 

A single station in a stream north of Leveling (F C 
Gat< s) 

Carfx LANUoixosA Michx V 

In Reese’s Bog at the head of Burt Lake 

Carex lasiocarpa Ehrli (C filiformts L ) E 

A dominant species in the Carex lasiocarpa bog association, 
a very efficient mat-former, Smith's, Bryant's, Mud Lake 
bogs, etc Cecil 

Carex Houghtonu Torr E C 


Ditch along State Road, three miles east of the Biological 


Station (station since destroyed) At least two stations 
in railroad ditches between Pellston and Cecil 

Carex viridula Michx (C Oeden var p^imila (Cosson and 
Germain) Fernald ) EC 

Common on the sandy shores of lakes Cecil 

Carex cryptolepis Mackenzie (C lepidocarpa Taitsch , C 

Jlava elaitor Schlecht ) C 

WoUf's Bog, East Point bogs, and east side of Lancaster 
Lake, rare 

Carex cryptolepis x flava (fide Mackenzie) C 

Shore of Lancaster Lake 

Carex flava L EC 

Frequent in boggy margins of beach pools and small streams 
Cecil 

Carex vesicaria L C 

Forming large hummocks in boggy places, east of Smith's 
Vestal's Bog 

Carex rostrata Stokes E C 

In bogs and in other moist places, common 

Carex Tuckermani Dewey E C 


In swampy areas near Burt I^ke and west of Pellston 
(stations since destroyed) 
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Carfx retrorsa Schwein E C 

In moist to wet places, very common 
Carex oLiGOSPERMA Michx E C 

A common species m some Sphagnum-Chamaedaphne bogs, 
Mud Lake Bog, Cecil 

Carex Schweinitzii Dewey C 

Locally abundant along the banks of Carp Creek 
Carex hystricina Muhl E C 

Quite abundant m boggy ground Cecil 
Carex psfudo-cyperus L E * C 

Occasional in moist places and in bogs, esptxially in burnt- 
over areas 

Carex comosa Boott E C 

Mud Lake Bog Round Lake Bog, near Bay View 
Carex intumescfnb Rudge (including C intumescens var 
Femaldit Bailey ) E C 

Common in moist places m shady areas near streams 
Carex lupulina Muhl E * C 


Ijocally abundant in wet thickets The var pedunculaia 
Dewey occurs in a boggy area near East Point 

31 Poaceae (Grass Family) 

(Both for arrangement of genera and nomenclature in this 
family, A S Hitchcock’s Genera of Grasses of the Untied StoieSf 
U S Dept Ag BiUl 772y has been followed ) 

Special studies in the grasses of the region have been made 
by J H Ehlers, Dorothy J Cashen and Ella M Clark 


Brouus tectorum L Downy Brome Grass E 

Hare, on railway ballast near Pellston in 1918 and 1920 
Brouus ciliatus L Brorae Grass, Wood Chess E C 

Uncommon, m willow and alder thickets on cut- or burnt- 
over bogs Cecil 

Brouus puroans L (including B alttssimus Pursh ) E 

Rare, Temperance Pomt, 1921 

Brouus jsebmjb Leyss Awnless Brome Grass E 


Rare as a ruderal in the vicinity of Levering Cecil 
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Bromus Kalmii a Gray C 

Under aapcns in jack pine plains south of Burt Lake 
Bromus secalinus L Cheat E C 

In saw-dust at an abandoned saw-null at the head of Burt 
Lake 

Festuca OCCIDENT \lis Hook E C 

A very few clumps in the aspens near the base-hne back of 
Camp Davis (J H Ehlers in 1917 and later), bi^coining 
hss frequent Big Stone Bay 

Festuca ovina L Sheep^s Fescue Grass E C 

Occasional in the aspens, especially on pine land in the 
vicinity of Douglas Lake, becoming more abundant Cecil 
Festuca flatior L E C 

Roadside near Levering and m Riggsville and sandy shore 
of Maple Bay 

Festuca nutans Willd (F nutans Spring) Nodding Fescue 
Grass E ♦ C 

In second-growth woodland on Grapevine Point (J H 
Ehlers), 1918 and later Colonial Point 
Panicularia canadensis (Michx ) Kuntze {Glyceria canaden- 
sis (Michx ) Trin ) Rattlesnake Grass C 

A few plants in a roadside ditch near a bog north of North 
Fishtail (J H Ehlers) 

Panicularia nkrvata (Willd ) Kuntze {Glycena nervata (Willd ) 
Trin ) Nerved Mannagrass E C 

Abundant in open bogs and m willow-thickets along streams 
and ditches as well as m most wet-ground associations 
Panicularia qrandis (S Wats ) Nash (Glycena grandts 
Wats) E 

In west Maple River and similar places 
Panicularia borealis Nash (Glycena borealis (Nash) Batch- 
elder ) EC 

Rather frequent in wet places both in bogs and along 
streams Especially abundant m a wet area north of the 
Riggsville bog 

POA ANNUA L EC 

Sparingly as a ruderal in the better soils. 
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POA NEHORALIS 

Near the head of Bessey Creek, 1921 
PoA SALTUENsis Fem & Wieg C 

One collection in the atipens in the North Fishtail Bay 
region, 1920, dctorniined by A S Hitchcock 
PoA PALUSTRis L (P tnfloTa Clilib in both B and B and 
Gray ) False Red-top E C’ 

Common in open wooded areas, both upland and boggy 
PoA PRATENSis L Bluc Grass, June Grass E C 

A common meadow grass, occurring also in abundance 
along roads and in the aspens Cecil 
PoA BYLVESTKis A Gray Sylvan Spear Grass C 

Infrequent to rare in wooded areas Pine Point 
PoA AL80DES A Gray E * C 

Has been found in Reese’s Bog 
PoA coMPREssA L English Blue-Grass E C 

A common ruderal along roads and railroads, frequent in 
meadows and rather common in the aspens Cecil 
Eraqrostis CILIANENSI8 (All ) Link (E major Host, E megas- 
tachya (Koeler) Link ) EC 

Local in the mill-yard at Pellston, Goodrich Farm 
Phragmites Phragmites (L ) Karst (P communis Trin ) 
Reed-grass E C 

Occasional in wet ground in the immediate vicinity of 
Douglas Lake, East Point and Sedge Point The most 
abundant plant on “PhragmiWs Flat” in the west part of 
Douglas Lake Frequently covered with may-fly exuvia 
Cecil 

Dacttus gloherata L Orchard Grass E * C 

A ruderal, not common, but becoming more so, gorge 
Mblica purpurascens (Torr ) Hitchcock (Avena torreyi Nash 
Meltca stnata (Michx ) Hitchcock, Bromclioa Farwell ) E C 
A characteristic although not abundant species m heavily 
wooded areas, particularly of the beech-maple forest 
Meuca Smuthii (Porter) Vasey (Avena Smithn Porter ) E 
In the beech-maple forest at Levering 
Agroptron bepbns (L ) Beauv Couch-grass ^ C 
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Ruderal and odificanan, becoming more abundant On 
the “grade*’ west of Bryant’s Capturing low dunes under 
appropriate circumstances Cecil 

Agroptron Smithii Rydb Blue-joint E 

Occasional clumps along roads and with the preceding on 
the “grade” 

Agropyron dasystachyum (Hook) Vasey (Agropyron 

tachyum (Hook) Scnbn ) L 

A charactenstic grass on Ammophila dunes along Lake 
Michigan in Cecil and Big Stone bays 

Agropyron tknerum Vasey E * (’ 

Occasional in thickets, on dunes and in Riggs ville 

Triticum AESTivuM L Wheat E V 

Cultivated and sparingly escaped in the vicinity of lumber 
camps 

Secalp cereaif L Rye E C 

Commonly cultivated and frequently as an escape along 
roads and railroads 

ElYMUS VIRGINICUS L E 

In a thicket along W Maple River, 1920 (Clark and 
Cashen) 

Elymus canadensis L Wild Rye E C 

Frequent on low sand-dunes with Salix hmgifolia^ on 
Ammophila dunes, and occasional in the aspens farther 
from Douglas Lake Cecil 

Hystrix hystrix (L ) Milisp (Hystnx patula Moench ) 
Bottle-brush Grass E C 

Locally abundant in the beech-maple forest 

HoRDExnyc jubatum L Squirrel-tail Grass E C 

Occasional in waste places Cecil 

Thisetum MELicoiDEtTM (Michx ) Scribn {Tnsetum mekcoides 
(Michx ) Vasey var majus (Gray) Hitchcock, Graphe^ 
phorum tnebcotdeum (Michx ) Beauv ) C 

Rare, along the shore of Douglas Lake at the Biological 
Station (Fallass, July 31, 1920) 

Sphenopholis fallens (Spreng ) Scnbn (S paUens var major 
(Torr ) Scribn ) C 

A rare secondary species in boggy places in the aspens 
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A VENA BTZANTiNA (Avena sahva L ) Oats E C 

Cultivated, also frequent as a ruderal and on sand-dunes 
along Douglas Lake 

AniA FLEXUOSA L (Deschampsia flexuosa (L ) Tnn ) E C 

A few clumps ui a pine wood southeast of Big Stone Bay 
Jack pine plains south of Burt Lake 
Aira CAESPiTOSA L {Deschampsia caenpitosa (L ) Bcauv E C 
On the shore of Lake Michigan in Sturgeon and Cecil bays 
Danthonia spicata (L ) Beauv E C 

A very common secondary species m the aspens on sandy soil 
Calamagrostis canadensis (Michx ) Bcauv Blue-joint 
Grass E C 

A common grass, dominating in a meadow association 
around several of the bogs and lowland areas of the re- 
gion Quite responsive to marked changes of water-level 
Calamagrostis inexpansa A Gray Bog Reed Grass E C 
With the preceding m boggy habitats, but much less 
common Lancaster Lake, Mud Lake, Cecil, south of 
Burt Lake 

Calamagrostis hyperborea Lange E 

Lake shore m Cecil, Big Stone and Sturgeon bays 
Ammophila AREN aria (L ) Link Beach Grass E C 

Abundant on a single dune in South Fishtail Bay of Douglas 
Lake Quite common on dunes along Lake Michigan m 
Cecil and Big Stone bays 

Calamovilfa longifolia (Hook ) Hack E 

Occasionally dominating dunes in Big Stone Bay 
Aqrostis palustris Huds {A alba L ) Red-top E C 

Abundant m meadows, m the aspens, on dunes and on 
the better soils, when cleared A very common ruderal 
Aqrostis capillaris L (A alba var vidgans With ) C 
Banks of Bessey Creek Determined by A S Hitchcock 
Aqrostis hyemalis (Walt ) B S P Hair Glrass E C 

A common secondary species m the aspens 
CiNNA latipoha (Trev ) Griseb Wood Reed Grass E C 
Occasional m lowland woods along Maple River and less 
frequently along Bessey Creek and elsewhere 
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Alopecurus geniculatus L Marsh Foxtail E C 

Locally common m cultivated bog land northwest of Ingle- 
side, Smith's Bog (J H Ehlers, 1920), Vestal's Bog, and 
in ditches along the road into Cecil 

PHLEXHtf PRATENSF L Timothy E C 

Cultivated and frcidy present in cut-over hardwood land, 
along roads and in the aspens 

Muhlenberqia MtxiCANA (L ) Thd E * C 

Roadside west of Burt Lake 

Muhlenbergia hacfmosa (Michx ) B S P EC 

Wet ground in bogs and along streams Mud Lake, Alan- 
son 

Muhlenbergia umbrosa Scribn (M sylvatica Torr ) Drop- 
seed E C 

Locally abundant in open thickets on dunes and fringing 
ridges around Douglas Lake, also along Maple River and 
Bessey Creek Cecil 

Muhlenbergia ambigua Torr (JW foliosa Trin ) E * C 

D J Cashen, 1921, and road west of Tppmabee, Ehlers 

Brachyflytrum erectum (Schreb ) Beauv C 

Sparingly present in lowland woods along Trout Creek in 
North Fishtail Bay, becoming more common 

Milium effusum L Millet Grass E C 

A lax grass occasional m the beech-maple forests, especially 
along the west side of Burt Lake and west of Pellston 

Oryzofsis punqbns (Torr ) Hitchcock Mountain Rice E C 
Local m pine land aspens, especially north of Reese's Bog 
and m North Fishtail area, spreading rapidly m the aspens 

Oryzopsis aspbrifolia Michx Mountain Rice E C 

A common secondary species m the aspens, particularly on 
the sandier soils 

Spartina Michauxiana Hitchcock Slough, Cord or Marsh 
Grass E C 

A marsh grass, but m this region mostly at the edge of ice 
work around Douglas Lake and locally on dunes rather 
close to water level In one place west of Bryant's on the 
grade 
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Torrebia odorata (L ) Hitchcock (Hierochloe odorata (L ) 
Wahlenb Savastana odorata (L ) Scribn ) Vanilla Grass 

E*C 

Locally in Myrica thickets and at the edges of bogs and 
lowland woods along the shores of Douglas Lake Head of 
Burt Lake 

Phai<arib arundinacea L Reed Canary Grass E C 

Infrequent in the Calamagrostis association near the mouth 
of Bessoy Creek, Maple River and in marshes in Sturgeon 
Bay 

Homalocpnchrus oryzoidfs (L ) Poll {Leersia oryzoides 
(L ) Sw ) Cut-grass Rice Cut-grass C 

An infrequent secondary species m the Carex association 
in Smith’s Bog and in associations along North Fishtail 
Bay and Grapevine Point and in a ditch at Ingleside 

Zizania aquatica L Wild Rice E C 

An aquatic grass locally abundant in spots in Crooked 
River 

Syntheribma sanouinale (L ) Dulac {Digitana sartguinalis 
(L ) Scop ) Crab Grass E 

Locally in the Pellston mill-yard 

Panicum CAPiLLAHB L Witch Ginss, Tumble Weed E C 
A tumble weed occurring sparingly along roadsides 

Panicum virqatum L Switch Grass C 

A very few plants near the bridge over C^arp Creek in the 
gorge The variety cubense Oriseb collected by Ehlers 
in 1920 and 1923 in marshy ground in the jack pine plams 


south of Burt Lake 

Panicum depaupehatum Muhl E C 

A common secondary species in the aspens 
Panicum linearipolium Scribn C. 

A secondary species m the aspens 
Panicum Wernbri Scribn C 

In the aspens (Ehlers, 1022) 

Panicum huachucab Ashe E G. 


At Sedge Pomt and in the aspens On the strand in Big 
Stone Bay and on low ground on Temperance Point 
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Panicum V1LL.08I8SIMUM Nash E 

Wet strand in Sturgeon Bay 

Panicum praecocius Hitchc & Chase C 

Common on blowing sand on dunes along Douglas Lake 

Panicum impuicatum Scnhn E * C 

On the beach at Pme Point and Sedge Point 

Panicum mfridionale Ashe E C 

A common secondary species in the aspens, especially on 
sandy ground 

Panicum tennesseense Ashe C 

In the aspens in pme land 

Panicum tsugbtorum Nash C 

Pine Point 

Panicum xanthophysum A Gray E C 

A common secondary species in the aspens, especially on the 
sandier soils, becoming abundant 

Panicum latii-ouium L E * C 


In a swampy area in the aspen association south of Burt 
Lake 

Echinochloa CRUSQALLi (L ) Bc^uv Barn-yard Grass E C 
A ruderal, occasional also in cultuated ground, not very 
common Cecil 

Chaetochloa lutesofns (Weigel) Stuntz (Setana glauai 
(L ) Beauv ) Yellow Foxtail E C 

Ruderal, uncommon to rare, near Mud Lake, and Munro 
Lake 

Chabtocheoa viridis (L ) Senbn {Setana mndts (L ) Beauv ) 
Green Foxtail E C 

Ruderal, also m cultivated ground Cecil 

Chaetochloa italic a (L ) Senbn {Setana itahca (L ) Beauv ) 
Millet E C 

Found in a bumt-over area in 1919 Cultivated west of 

Pellflton 

Cbnchrus pauciplorus Benth (C oarohnianus Walt ) Sand- 
bur E * C 

Railroad ballast at Indian River 

Andropogon bcoparius Michx {Schxzachynum scopanum 
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(Michx ) Nash m B & B ) Bunchgrass E C 

A few clumps in grass land in the vicinity of an abandoned 
lumber mill west of Cecil Railroad ballast, Mackinaw 
City Abundant in the jack pine plains south of Burt 
Lake 

Andropoqon FtjHCATUs Muhl E * C 

Occasional m the jack pme plains south of Burt Lake 

SoRQHASTRUM NUTANS (L ) Nash Indian Grass (’ 

Common in the jack pine plains south of Burt Lake 

Zea mays L Com E C 

Cultivated for silage for the most part, but occasionally 
a waif along roadsides or more frequently along railroads 

32 Hydrocharitacbab 

Philotkia canadensis (Michx ) Britton (Elodea canadensis 
Michx ) E 

In a stream m Big Stone Bay 

Philothia angustifolia (Muhl ) Britton (E canadensis 
Michx ) E C 

A secondary species in many aquatic associations, also 
floatmg in the open lake 

Philotria NuttauLiII (Planch ) Rydb (Elodea canadensis 
Michx ) EC 

A secondary species in many aquatic associations, also 
floating m the open lake Silver Ijike in Bryant’s Bog 

Yallisneria spiralis L Eel-grass E C 

A secondary species in the Potamogeton association, es- 
pecially m North Fishtail Bay, Bessey Creek and Crooked 
River 


35 Ibidacbae (Iris Family) 

Iris versicolor L Ins or Blue Flag E C 

Besides charactenzing an association it occurs m many 
of the associations of moist or wet ground, persisting as a 
relict even in thickets or under trees Cecil 
Iris lacustris Nutt Lake Dwarf Ins 


E 
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Fairly abundant m the Thuja association, both along ridges 
and in depressions along Lake Michigan Ix^twecn Cecil 
and Big Stone Bay 

SiSYHiNCHiUM ANCrUSTiFOLiUM Mill Bluo-eyod Grass h 

Rare, m a marsh m Cecil Bay region and on rocky shores, 
Big Stone Bay 

45 OacHiDACEAE (Orchid Family) 

Cypripedium REOiNAK Walt (C hiTsuium Mill ) Showy Lady’s- 
Slipper E C 

Occasional in openings and along pathways in cedar bogs 
Cecil 

Cypripedium PARviFLORUM Salibb (including var pubcscens 
(Willd ) Knight ) Yellow Lady's Slipper E C 

Frequent m cedar bogs Cecil 

Cypripedium acaule Alt Stemless Lady's-Shpper E * C 
Occasional in pine land aspens, particularly m depressions, 
becoming more frequent 

CoBLooLossuM BRACTEATUM (Willd ) Pari (Habenana brae- 
teata (Willd ) R Br ) C 

Beech-maple forest on Colonial Point, 1922 (Nichols) 

Gymnadeniopsts clavellata (Michx ) Rydb {Habenana cla- 
vellaia (Michx ) Spreng ) EC 

Infrequent m cedar bogs Cecil 

LimnoRchib hyperborba (L ) Rydb {Habenana hyperborea 

(L ) R Br ) EC 

Common and extremely variable m all the wooded bogs 
Cecil 

Limnorchis dilatata (Pursh) Rydb {Habenana dilatata 
(Pursh) Gray ) E 

In a bog at Cecil 

Lysias orbiculata (Pursh) Rydb {Habenana orbtcuUUa 

(Pursh) Torr) EC 

Rare, gorge, beech-maple forests west of Pellston, and 
southwest of Cecil Stations m North Fishtail region now 
destroyed 



222 F C Gates and J H Elders 

Lysias obbiculata (Pursh) Rydb {Habenana macrophyUa 
Goldie) E C 

Rare, usually in coniferous forests Temperance Point 
Lysiella obtusata (Pursh) Rydb {Habenana obtusata (Pursh) 
Richards ) EC 

Rather common in cedar bo^s 

Blephariolottis blephahiolottis (Willd ) Rydb {Habenana 

blephanglottis (Willd ) Torr ) White-Fringed Orchis C 

Local m the Chamaedaphne association at Bryant’s and 
the Mud Lake bogs 

Blephariglottis lacera (Michv ) Farwcll {Habenana lacera 

(Michx ) R Br ) C 

On Carex lasiocarpa mat at Mud I^ake, rare 
Blephariolottis leucophafa (Nutt) Farwell {Habenana 

leucophaea (Nutt ) Gray ) E * C 

A few plants in the Carex lasiocarpa association at the Mud 
Lake Bog 

Blephariglottis orandiflora (Bigel ) Rydb (Habenana 

fimbnata (Ait ) R Br ) C 

A single plant in the bog at Fontinalis Run, 1920 
Blephariglottis psychodes (L ) Rydb (Habenana psycho- 
des (L ) Sw ) Purple-Fringed Orchis E C 

Occasional, particularly at the edges of cedar bogs 
PoooNiA oPHiOGLOssoiDEs (L ) Kcr E * C 

In the Carex lasiocarpa mat at the Mud Lake Bog 
Arbthusa bulbosa L < E * C 

At Mud Lake Bog and Reese’s Bog, rare 
Limodorgm tuberosum L {Calopogon pulchellus (Sw ) R 
Br ) E • C 

A few plants m the Chamaedaphne association at Bryant’s 
Bog, but abundant at the Mud Lake Bog 
Ibidium strictum (Rydb) House (Spiranthes Romantoffiana 
Cham ) Ladies’ Tresses E • C. 

Occasional at East Point and at Mud Lake 
Ibidium cernuum (L ) House (Spiranthes cemua (L ) 
Richard ) E * C 

At East Point and at Mud Lake 
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Ibidium gracilf (Bigel ) House (SpiraiUhes gracilis (Bigcl ) 
Beck ) E • C 

Swamp in jack pine plains south of Burt Lake 

Ophhys CONVALLARIOIDE8 (Sw ) W F Wight (Ltstcra con- 
mllartotdes (Sw ) Torr ) Tway blade E * C 

Rare, in cedar bogs 

Ophhys cordata L {Listera cordata (L ) R Br ) E * C 

Rare, in cedar bogs 

Peramium OPHIOIDB8 (Femald) Rydb (Epipaclis repens var 
ophtotdes (Fornald) A A Elaton ) Rattlesnake Plantain h C 
Rare, in Reese’s cedar bog, a hemlock knoll m the gorge 
and at C^ccil 

Peramium teshflatum (liodd ) Heller {Eptpadis tesselata 
(Lodd ) A A Eaton ) E * C 

Colonial Point 

Peramium decipiens (Hook ) Piper (Epipaclis decipiens 

(Hook ) Ames ) E C 

A few plants in beech-maple forests north of Douglas Lake 
Cecil 

Peramium pubesceks (Wilid ) MacM (Epipaclis pubescens 

(Willd ) A A Eaton ) E * C 

Occasional in the East Point region and elsewhere 

Malaxis monophylla (L ) Sw (Aftcrostyhs monophyllos (L ) 
Lindl ) E * C 

Rare, Reese’s Bog and formerly in the North Fishtail 
region 

Liparis LiuiPOUA (L ) L C Rich Twayblade C 

Mud Lake Bog 

Liparis Lobseui (L ) L C Rich Twayblade E * C 

Rare, Reese’s Bog 

CoBALLORRHiZA CoBALLORRHiZA (L ) Karst (C trifida Chat ) 
Coral-root E C 

Occasional in cedar bogs 

CoBAixoRRHiZA MACULATA Raf Coral-root E C 

Occasional in woods 

CORALLORRHIZA ODONTORRHIZA (Wllld ) Nutt 

A Single plant m the Mud Lake Bog, 1920 


C 
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CoRALLORRHiZA STRIATA Lindl Coral-Foot E C 

Occasional m low spots in the beech^maplc forest 

60 Ranunculacfae (Crowfoot Family) 

Caltha palustris L Marsh Mangold E C 

In open places along streams through cedar bogs Frequent 
Cecil 

CoPTis TKiFOLiA (L ) Salisb Gold-thread E C 

An abundant species in cedar bogs, frequent in low places 
in pine land, and on hemlock knolls in the beech-maple 
forest Cecil 

Actaea rubra (Alt ) Willd Red Baneberry E C 

Occasional in cedar bogs Forma neglecta (Gillman) Robin- 
son in boggy areas in Cecil and Sturgeon bays 

Actaea alba (L ) Mill White Bane berry E C 

Fairly frequent in beech-maple forests Cecil 

Aquilegia canadensis L Columbine E C 

Sparingly m cedar bogs and in lx?ech-maple forests Cecil 

Anemone hudsoniana Richards (A muUifida Poir ) Red 
Anemone E 

A characteristic interdunal plant m Big Stone Bay, although 
not abundant Mackinaw City 


Anemone cylindrica A Gray 


E 

C 

Occasional in thickets and open places 

Cecil 



Anemone virointana L 


E 

C 

Occasional m open beech-maple country 

Cecil 



Anemone canadensis L 


B 

C 


Common in open parts of cedar bogs, especially along roads, 
ditches and low places along railroads Cecil 
Bepatica hepatica (L ) Karst (H tnloba Chaix ) Hepatica 

E C 

Occasional in beech-maple forests and to a limited extent 
m the aspens 

Hepatica acutiloba DC E * C 

Infrequent m the beech-ipaple forest and m the aspens 
Banunculus Purshii Richards C 

Muddy banks of Bessey Creek 
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Ranunculus rfptans L (R flammula var replans (L ) Mey ) C 
Occasional in protected places on the Douglas Lake strand, 
Grapevine Point, Ingleside, west side, Bryant’s, etc Much 
less frequent than formerly, probably on account of ice work 
in 1917 and 1918 

Ranunculus abortivits L Small-flowered Crowfoot E C 
Occasional m wet places, Gorge, Bessey Creek, and 
Riggsville Bog 

Ranunculus scelrhatus L EC 

Wet ground, especially vigorous following fire in cedar bogs 

Ranunculus rfcurvatus Foir Hooked Crowfoot E C 

Occasional in cedar bogs, abundant west of Pellston 

Ranunculus acris L Tall or Meadow Buttercup E C 

Frequent and abundant along roads through cedar bogs 
and in other wet places Cecil 

Ranunculus pennsylvanicus L f EC 

In wet places, willow-thicketa, gorge, cedar bogs, etc 

Ranunculus septfntrionalis Pou* Swamp or Marsh Butter- 
cup E C 

Occasionally abundant m lowland woods and in burnt-over 
bogs and lowlands 

Ranunculus hispidtjs Michx C 

In brambles and cedar bogs 

Bathachium trichophyllum (Chaix) F Schultz {Ranunculus 
aquatths capiUaceus DC ) E * C 

In Maple River 

Batrachixtm circinatum (Sibth ) Rchb {Ranunculus circtnattis 
Sibth ) C 

An aquatic herb at the mouths of Carp Creek and a creek 
entering Lancaster Lake 

Thalictrum dabycarpum Fisch & Lall Meadow-rue E C 
Occasionally abundant m willow and Mynca thickets and 
other wet-ground associations 

Thalictrum dioicum L Early Meadow-rue E * C 

A few stations in beech-maple forests on Grapevme Point 
and on Colonial Point 

Clematis virginiana L Virgin's Bower E C 
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Willow-thickets along Maple River, Lancaster Lake and 
occasional in tree associations on burnt-over bog land 
Larix bog west of Lancaster Lake, growing high 

62 Berberidaceae (Barberry Family) 

Caulophyllum THALicTROiDEs (L ) Michx Blue Cohosh E C 
Occasional in booch-maple forests, especially those along 
Burt Lake, North Fishtail Bay region 
Podophyllum pfltatum L May Apple C 

A specimen found in a beech-maple forest by B E Quick 
in 1911, but none have been found since 

67 Ceratophyllaceae (Hornwort Family) 

Ceratophyllum demersum L Hornwort C 

A secondary species in the Potamogeton association, espe- 
cially abundant m Bessey Creek 

71 Malvaceae (Mallow Family) 

Althaea rosea L Hollyhock E C 

Cultivated m gardens and occasionally escaping along roads 
Malva rotundipolia L Dwarf Mallow E C 

Ruderal and farm-yard weed, especially m heavier soils 
Malva moschata L Musk Mallow E * C 

Escaped from cultivation and now rather frequent and be- 
coming more so along roads in the vicinity of Riggsvillo 
and northward Flowers white or pink 
Abutilon Abutxlon (L ) Rusby (A Theophraah Medic ) 
Velvet Leaf C 

Introduced accidentally m seed in 1917 and cultivated as 
an ornamental through 1919 in a yard near Mud Lake 
Not since noted 

76 Tiliaceab (Lmden Family) 

Tiua AMERICANA L Basswood E C 

A dominant tree in the beech-maple forest, although not 
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very abundant Of late years it has been fruiting very 
much more plentifully than fonncrly Cecil 

79 UutfACEAE (Elm Family) 

Ulmus AMERICANA L American or White Elm E C 

A few old trees in the wetter parts of beech-maple wootls 
and along the lakes, occasional medium-sized trees in the 
lowland woods, and seedlings and small trees quite com- 
monly in either open or thicket-covered lowlands At 
Sedge Point seedhngs 8“10 years old are on sand-dunes 
Ocil 

81 Urticaceae (Nettle family) 

Humulus LUPULU8 L Hops E * C 

Cultivated, but escaped along roads near Munro Lake and 
in Riggsville 

Urtica gracius Alt Nettle E 

In an open pasture west of Pellston, 1923 Bay View 

Urticastrum divaricatum (L ) Kuntze (Laportea canadensis 
(L ) Gaud ) Wood Nettle E 

Rare, m beech-maple forests west of Pellston 

Pilea PUMILA (L ) A Gray Clearweed C 

Rather rare In low places along roads through beech- 
maple forests along Burt Lake and near Munro Lake 

Boehmeria cylindrica (L ) Sw False Nettle C 

A few patches along a small stream at the northwest 
comer of Mud Lake 

82 Sarraceniaceae (Pitcher Plant Family) 

Sarhacenia purpurea L Pitcher Plant E C 

A characteristic species in the Chamaedaphne association 
m bogs, especially abundant in the Mud Lake and Bryant’s 
bogs C^cil 

84 Geraniaceae (Geramum Family) 

Geranium Robertianum L Herb Robert E • C 

Occasional in beech-maple forests 
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Gbranittm BicknbiiLii Britton C 

Occasional in beech-maple forests 

86 OxALiDACFAE (Wood Sorrol Family) 

OxALis STRiCTA L Sour Grass E C 

A few plants in the mill-yard at Pellston and along the 
lumber railroad west Also near Mud Lake 

87 Balsaminaceaf (Touch-me-not Family) 

Ihpatibnb biplora Walt Spotted Touch-mo-not E (' 

Common in and about streams in cedar bogs, hardwoods, 
and m cultivated land Cecil 

Ihpatibnb pallida Nutt Pale Touch-me-not E C 

Rare, in a small flat in a streamlet in the Burt Lake 
hardwoods Occasional west of Pellston 

89 Linaceap (Flax Family) 

Linuh usitatissimum L Flax E C 

Occasional in fields near Munro Lake previous to 1917 
Rare in mill-yard at Pellston and at Harbor Springs 

101 Polygalacpae (Milkwort Family) 

PoLYGALA POLTQAMA Walt C 

On the jack pine plains south pf Burt Lake 

PoLYGALA PAUCiFOLtA Willd Fringed Milkwort E C 

Moderately frequent m dune thickets, cedar bogs and in 
the aspens Cecil 

104 Euphorbiaceae (Spurge Family) 

Chahabsycb potYOONiPOLiA (L ) Small (Euphorbia poly- 
gomfoha L ) Seaside Spurge E 

Rare, strand of Lake Michigan at Big Stone Bay 

Chahabsycb sBRPYLtiFOLiA (Pers ) Small (Euphorbia serpyl- 
Itfolta Pers ) C 

Near Ingleside 
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Chamaesycb glyptospehma (Engelm ) Small {Euphorbia 
glyplosperma Engelm ) EC 

Occasional m waste places 

Chamaesycb macula ta (L ) Small (Euphorbia maculata L) 
Milk Purslane or Spurge E C 

Occasional on ballast of railroads 

Chamaesycb Rafinesqui (Greene) Small (Euphorbia hirmta 
(Torr ) Wiegand ) Hairy Spurge E 

Pellston 

Chamaesycb Pbfslu (Guss) Arthur (Euphorbia Preslti Guss ) 
Upright Spotted Spurge E 

Ruderal, locally abundant Lumber yard at Pellston 

Tithymalopsis tonoLLATA (L ) K1 & Garcke (Euphorbia 
coToUata L ) Flowering Spurge E 

Railroad ballast north of Pellston 

Tithymalus cvparissias (L ) Hill (Euphorbia cypartsstas L ) 
Cypress Spurge E C 

Occasional along roads in the better soils, south of Mud 
Lake, Ingleside, and Cecil 

106 Callitrichaceae (Water Starwort Faihily) 

Callitriche palustris L E 

In a wet place m a road south of Cecil and along the 
G R & I Railroad north of Pellston 

107 CisTACEAE (Rockrose Family) 

Cbocanthemum canadense (L) Britton (Helianthemufn cana- 
dense (L ?) Michx ) Frostweed E C 

In pine land areas, not common, but becoming much more 

BO 

108 Hypericacbab (Guttipbraceae) 

(St John's-wort Family) 

Hypericum Ascyron L Giant St JohnVwort E 

Shrub along swales west of Cecil 
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Htpbricum Kalmianum L Kalra’a St John's- wort E 

Shrub on small dunal ridges along Lake Michigan west of 
Cecil, Big Stone Bay 

Hypericum perforatum L Common St John’s- wort E * C 

Locally abundant in an aspen thicket on pine land near 
Reese’s Bog and of late spreading into KiggsvUle and else- 
where 

Hypericum boreale (Britton) Bicknell C 

Locally abundant, Marl Bay, Wolff’s Bog, Nichols’ Bog 

Hypericum mutilum L C 

Plants from part of Marl Bay are closest to this species 

Hypericum gymnanthum Engelm & Gray C 

Plants from Sedge Point are closest to this species 

Hypericum majus (A Gray) Britton St John’s-wort C 
Occasional in beach pools and roadside ditches. East Point, 
Maple River 

Triadenum viroinicum {L ) Raf {Hypencum vtrgtmcum L ) 
Marsh St John’s-wort E C 

Common, in marsh associations such as the Iris, Cladium 
and Calamagrostis associations Cecil 


118 Violaceae (Violet Family) 

Viola papilionacea Pursh E C. 

Occasional in beech-maple woods 
Viola cucullata Ait E * C 

Along Carp Creek, rare ' 

Viola rbnifolia A Gray E * C 

In cedar bogs 

Viola blanda Willd E • C 

From the Burt Lake beech-maple forest 
Viola pallbns (Banks) Brainerd E C 

Common in cedar bogs 

Viola briocarpa Schwein (V scabnuscula Schwem ) Smooth 
Yellow Violet E C 

Common m beech-maple forests 

Viola pubbscens Ait Hairy Yellow Violet E C. 

Common in beech-maple forests 
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Viola canadknsis L EC 

Rather common m cedar bogs and low places in beech-maple 
woods 

Viola conspbhsa Roichenb E C 

In a bog near Van, also in Reese's Bog 

Viola bubvestita Greene (V arenaria DC ) Sand Violet C 
A few patches found in the aspens northeast of Burt Lake 
in 1911 (h C Gates) Area bince severely burnt over and 
station destroyed 

Viola tricolor L Pansy E * C 

Persisting near an abandoned house north of Douglas Lake 

126 Papavfraceaf incl Fumariaceae 
(Poppy Family) 

Bicuculla curuLLAKiA (L ) Millsp {Oicentra cucullana (L ) 
Bcrnh ) Dutchman's Breeches E 

Has Ix'en colketed only in beech-maple forists west of 
Pellston, but doubtless is much more common than given 
credit for, because the plants dry up bc'forc activities 
commence at the Biological Station 

Bicuculla canadfnsis (Goldie) Millap (Dtcenira canadensts 
(Goldie) Walp ) Squirrel Corn E 

The statements given for the previous sptcies apply to this 
also 

Capnoides sempervirens (L ) Borck (Corydahs ^empemrens 
(L ) Pers ) Pink Corydalia E C 

In 1916 collected on Pine Point As a fire weed locally 
abundant west of Bryant's m 1917, but since found only 
west of Pellston 

128 Nymphaeaceae fWater Lily Family) 

Nymphaka advena Soland Yellow Water Lily E C 

A dominant species in the Castalia-Nymphaea association 
and common in other aquatic associations Cecil 

Castalia odorata (Dryand ) Woodv & Wood White Water 
Lily E C 
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A doramant species in the Castalia-Nymphaca association, 
more frequent in streams and small lakes than in the larger 
ones, occurring also in other aquatic associations Cecil 

Castalia tuberosa (Paine) Greene White Water Lily E C 
Rare 

Brabenia ScHRKBERi Gmol Water Shield C 

A single small patch in Scirpus vahdiis in Douglas Lake, 
northwest of the mouth of Bcsscy Creek 

132 Br'Issicaceae (Mustard Family) 

Berteroa incana (L ) DC E C 

About a dozen plants on railroad ballast near Cecil, 1918, 
and Colonial Point, 1923 

Alyssum alysboideb L E 

A few plants found m railroad ballast near Pellston in 1918 

Camelina microcarfa Andrz C 

A ruderal, two stations north of Douglas Lake 

Burba buusa-pabtoris (L ) Britten (Capsella buraa-pastorta 
(L ) Medic ) Shepherd^s Purse E C 

A weed and nideral plant 

Radicula obtusa (Nutt ) Greene C 

Rare in low ground along roadsides 

Radicula palustris (L ) Moench C 

Maple bay of Burt Lake 

RADictmA HisPTDA (Dcsv ) Bntton^ {Radicula paluatna (L ) 
Moench, var htsptda (Desv ) Robinson ) E C 

Frequent m the Ins association, at the borders of willow- 
thickets and in a few aquatic associations Cecil 

Sisymbrium nastuktium-aquaticum L {Radicula naaturhum- 
aquaticum (L ) Britten and Rendlc ) Water Cress E C 
Carp Creek in the gorge, rare 

Armoracia armoracia (L ) Britton {Radicula armoracta (L ) 
Robinson ) Horse-radish E * C 

Escaped from cultivation along the east side of Burt Lake, 
Fillers, 1916 

LePIDIUM CAMPE8TRK (L ) R Br 


E C 
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A few plants found on railroad ballast at Pcllston and 
near Cecil, Inglcside 

Lepidium viHGiNicoM L Peppergrass E C 

A fairly common ruderal and occasional in the aspens 
Cecil 

Tiilaspi arvfnse L Penny Cress E * C 

A single plant along the road west of BryantS, 1921 
Sophia Sophia (L ) Britton (Stsyinbnum Sophia L ) E * C 
Roadside weed, Colonial Point 

Sophia incisa (Engclm ) Creene {Stsymbriu7n tncisum Engelm ) 

C 

Bluff on Colonial Point 

Cheikinia CHE 1 UANTHOIDE 8 (L ) Link {Erystmum chetranihotdes 
L) EC 

A ruderal in roadside ditches and a weed in wet fields in 
better soils 

Erysimum officinale L (Sisymbrium officinale (L ) Scop ) 
Hedge Mustard E C 

Ruderal and edificarian, railroad ballast, occasional Var 
letocarpum D C is an uncommon ruderal, Reese^s, Ingle- 
side 

Norta altissima (L ) Britton (Sisymbrium altissimum L ) 
Tumble Mustard E * C 

A ruderal and weed, very sparingly in the aspens 
CoNRiNoiA ORIENTALS (L ) Dumort Hare^s-car Mustard E 
A single collection, mill-yard m Pellston, July 20, 1917 


(H A Gleason) 

Bahbarea sTRicTA Andrz E 

Ditch along railroad into Cecil, Carp Lake 
Arabis lyrata L E 

Frequent on dunes in Big Stone Bay 
Arabis glabra (L ) Bernh Tower Mustard E * C 

Common secondary species in the aspens 
Arabis canadensis L Sickle-pod C 

Rather rare in aspens, Sedge Point region 
Arabis DRtTMMONDii A Gray C 

Occasional in the aspens Grapevme Point 
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Arabib brachycarpa (TAG) Britton Purple Rock Cress 

E*C 

Frequent in thickets and aspens Increasing in abundance 
Arabib Holbosllii Hornem E 

A few plants on sand-dunes in Big Stone Bay 
Cardamine phatfnsib L Cuckoo Flower E * C 

A single plant in a clump of Sphagnum and Chamaedaphne 
m the Mud Lake Bog, 1920 (Ikenlierry and Gates) In 
moss along a stream in Reese’s Bog, 1923 (Ehlers) 
Cardamine pbnnsylvanica Muhl E C 

Banks of Bessey Creek in 1911 Ocil 
SiNAPiB ALBA L (Bmmca alba (L ) Boiss ) C 

Weed near Bryants, 1917 (H A Gleason) 

SiNAPis ARVENSis L (Brasstca arvensia (L ) Kuntze ) Charlock 


E*C 

Ruderal and weed, not very common 
Brasbica NioRA (L ) Koch Blaek Mustard E * C 

Occasional as a weed or ruderal 

Brasbica juncea (L ) Cosson E C 

Occasional in the vicinity of lumber camps Cecil 
Brabbica CAMPESTRis L (Brosstca rapa L ) Turnip E C 

Cultivated and sparingly escaped m the vicinity of lumber 
camps, N Fishtail Bay, Cecil 

DiPLOTAXIB MURALIS (L ) DC E C 

From a clearing in RiggsviUe Bog (J H Ehlers) Bay 
View, Fallass ' 

Raphanus raphanibtrum L Wild Radish C 

A weed at Inglcside, uncommon 
Raphanub sativub L Garden Radish E C 

Cultivated 

Caeile bdentola (Bigel) Hook Amencan Sea Rocket E 


Strand of Lake Michigan at Big Stone Bay Not common 

133 Caryophyllaceab (Pink Family) 

Alsinb media L (Stellana media (L ) Cryill ) Chickweed E C 
Ruderal in low ground, especially along roads through 
beech>maple forests 
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Alsinb LONaifOLiA (Muhl ) Bntton (Stellana longtfoha Muhl ) 

E C 

Occasional in open low places in bcech-maplc forests, also 
in tamarack woods northwest of Lancaster Lake 
AiiSiNR BOREALIS (Bigcl ) Britton (Stellana horealts Bigel ) C 
Riggsvillc Bog 

Clkastium vuloatum L Mouse-ear Chick wi ed E C 

Along roads through cedar bogs and in similar low places 
Cecil 

Cekastium LONoiPEnuNcuLATUM Muhl (C nutans llaf ) E 
Railroad ballast at W Maple River 
Arenaiua SERPYLLIFOLIA L Tliymc-lcavcd Sandwort E C 
Ruderal, occasional IngU side, Munro Lake, Cecil 
Arlnaria lfptoclados Reichenb (Arenana leptocUuioa Guss) 
Railroad ballast near Van, Carp Lake and Cecil Sandy 
road into Big Stone Bay 

Arbnaria sthicta Michx Rock Sandwort E 

In the heath association and on sand-dunes m Big Stone 
Bay 

Speroula arvfnsis L Spurry C 

A weed in a field near Vincent Lake, 1916 and 1917 
Aobobtemma Githago L Corn Cockle E * C 

In 1911 and 1913 abundant in an abandoned rye field near 
Vincent Lake Rare since 

SiLBNE LATiPOLiA (Mill ) Britten & Rendle Bladder Campion 

E*C 

Ruderal, occasional Grapevine Point 
SiLFNE antirrhina L Sleepy Catchfly E C 

Occasional m the aspens and open thickets, and as a weed 
m fields and along roads, becoming more frequent Cecil 
SiLENE KOCTiFLoRA L Night-floweiug Catchfly £ C 

In low places along roads 

SiLENE DICHOTOUA Ehrh C. 

Farm-yard west of Lancaster Lake 
Lychnis alba Mill White Campion E C 

Ocasional in bumt-over areas Rnd as a ruderal, but rapidly 
beoonung more common, Cecil. 
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Lychnis cobonahia (L ) Dcsr Mullon Pink E C 

A patch west of Burt Lake and others west of Pelhton 

Gypsophila paniculata L C 

Near an abandoned lumber camp in North Fishtail Bay 
region, 1915 Not present after 1920 

Dianthus barbatus L Sweet William E * C 

Escaped from cultivation near an Indian cottage west of 
Bryant’s Last noted in 1915 

Saponaria officinalis L Bouncing Bet E C 

Locally abundant in certain farm-yards and occasional as 
a ruderal in the better soils Two or three patches with 
double flowers 

136 Portulacaceab (Purslane Family) 

Claytonia CAROLiNiANA Michx Spring Beauty E 

Occasional in beech-maple woods around Petoskey, according 
to Mr Charles W Fallass, and should be present in the 
vicmity of the Biological Station, but has never yet been 
found there, possibly having completely withered up after 
developing in the early spring before the Biological Station 
opens 

PoBTULACA OLEBACEA L Purslane E C 

A weed in fields, uncommon 

PoBTOLACA ORANDi FLORA Hook Garden Portulaca E C 

Cultivated and escapmg for a year or two near Pellston 
and Munro Lake 

136 Aizoaceab (Carpetweed Family) 

Molluoo verticillata L Carpetweed E C 

Railroad ballast near Indian River and west of Pellston 

140 Samcaceae (Willow Family) 

PoPTTLus AUSA L Silver-leaf Poplar C 

A few trees m different farm-yards, spreading by suckers 
West side of Burt Lake, Ingleside, Riggsville, etc 
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PoPULUs BALSAMiFERA L Balsam Poplar E C 

Locally abundant on ice-ndg<s, on dunrs, m Iwgs, and 
along roads, spreading rather rapidly Making tall trees 
in Larix lx)gs, but otherwise mostly as a shrub or small 
tree Ccnl 

PoPULus GRANDiDENTATA Michx Large-toothed Aspen E C 
One of the most abundant species in the region, dominating 
in the aspen association and occurring in several of the otlu r 
associations in the region, especially on drier ground Seldom 
a large tree Sprouts the first ^ear after a fire, sometimes 
ten and twelve feet high, with enormous leaves Cecil 

PoPULUB TREMUL01DE8 Mlchx Aspcn E C 

About the same status as Popiihis grandidentata, but prefers 
moist^r ground, consequently more often found m burnt- 
over bog land and on the ice-ridges around lakes More 
likely to grow into a tall tree, sometimes about sixty-five 
feet high, as in the bog land west of Lancaster Lake 
Cecil 

PopiTLUs iTAiiiCA Mocnch (P mgra ztalica Du Roi ) Ix)mbardy 
Poplar C 

A few trees in a farm-yard on the west side of Burt Lake 
and m other similar plates 

PopuLUs DELTOiDES Marsh Cottonwood E C 

Uncommon, a few trees on an ice-ridge on the north side of 
Douglas Lake, Colonial Point on Burt Lake, and planted m 
Pellston 

Salix NIGRA Marsh Black Willow C 

A few trees m a few farm-yards north of Douglas Lake 

Salix lucida Muhl Shining Willow E C 

One of the commonest shrubs in willow-thickets and m- 
vadmg many of the wet-ground associations Cecil 

Salix skbibsima (Bailey) Femald Autumn Willow E C 

Most frequently found at the limit of ice work around 
Douglas Lake, Marl Bay, Grapevine Point Also margins 
of bogs Cecil 

Salix interior Rowlee (Salix longtfoha Muhl ) Sandbar 
Willow E C 
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Along the shore and on low dunes around Douglas Lake 
On dunes the plants arc often badly infested with larvae, 
as m 1917 and 1018 Coed and Big Stone bays Conunon, 
but always as a shrub 

Salix PYRiFOLiA Anders (S balsamtfera Barratt ) Balsam 
Willow C 

Reported by F M Loew in 1910 

Salix (iLAUc ophylla Bebb E V 

On a low dune along the east side of Douglas Lake Cecil 
and big Stone bays 

Salix adenophylla Hook (S syriicola Jcrnald ) Furry 
Willow E C 

Local on low dunes in the East Point region, the plants 
there are smaller than those along Lake Michigan in Cecil 
and Big Stone bays, where it is common 

Salix Candida Flucgge E C 

One of the dominant species in the Myrica association in 

bogs, but not common (Veil 

Salix sericfa Marsh Silky Willow E * C 

Edge of a cedar bog, west side of Douglas Lake 

Salix petiolaris J E Smith E C 

Shrub along the G R & I Railroad Riggsville Bog 

Salix Bebbiana Sarg {S rosirata Richards ) leaked 
Willow E C 

The most abundant willow in willow-thickets and in the 
aspens, although also in cedar TOgs and beech-maple woods 
Cecil 

Salix discolor Muhl Pussy Willow E C 

Very common in willow-thickcts and wet ground generally 
Cecil 

Salix discolor X Bebbiana C 

A common hybnd in the aspens and m the beech-maple 
forest 

Salix humilis Marsh E * C 

In a swale south of Burt Lake Nichols m 1920 

Salix pedicbllaris Pursh Bog Willow E * C 

A characteristic shrub m the low bog-thickets, readily m- 
vadmg the Carex lasiocarpa mat 
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145 Amahanthac^af (Amaranth Family) 

Amaranthus UETROFLbxub L PigAvecd, Red Root E C 
Rudoial and firewood, not common 
Amaranthus hvbridus L E 

At Bay View, according to C W Fallass 
Amakantiitts CRAhcizANs L Tumblowoed E C 

Rather infiequent as a ruderal and a fire weed, hut Ix^comuig 
mon common Pellston Just west of BryantS in 1919 
Amaranihus BLiroiDEs S Wats E*C 

Reese's clearing, 1914 ((Ikason and McFarland ) 


140 CuFNorouiAe KAE (Goosefoot kamily) 

Chenopodiom album li Lamb's Quarters E V 

A hreweed of limited distribution, also a ruderal and a 
field weed 

Chenopodium hybridum L Maple-leaved Cfoosefoot E C 
A fireweed, not common Mill sites at Inglesidc and W 
of Pellston 

Chenopodium Bonus-Henricus L Good King Henry E C 
A weed near a saw-mill at Cecil Mill site in North Fish- 
tail Bay region 

Chenopodium botryb L EC 

Railroad ballast, Mackinaw ('ity and Indian River 

Blitum capitatum L {Chenopodium captialum (L ) Asche ) 
Strawberry Blitc E C 

A firewood of limited distribution and a ruderal and field 
weed Mostly on the better classes of soils, but three 
plants found in the sand at the Biological Station in 1919 

Salsola pestifer a Nelson (Salsola kab tenuifoha G F W* 
Mey) Russian Thistle E 

Local in Pellston, mostly m vacant lots and along roads 

147 PoLYGONACHAB (Buckwheat Family) 

Rumbx acbtosella L Sheep Sorrel E C 

A common fireweed, also abundant in the aspens and along 
roads Cecil 
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Rumex mexicanub Meisn Willow-leaved Dock E C 

In moist places Infrequent Cecil 
Rumex britannica L Great Water Dock C 

On the mat at the mouth of Maple River 
Rumex occidbntalis S Wats C 

Near the mouth of Maple River (Ehlers) 

Rumex crispus L (The form called Rumex elongalus Guss in 
Gray’s Manual ) EC' 

Mostly as a ruderal, but also fairly frequent in the Ins 
association 

Rumex obtusipolius L Dock E C 

Mostly as a ruderal, but in wet places in thickets along Burt 
Lake, west of Pellston and on hummocks at the mouth of 
Maple River 

Rheum rhaponticum L Rhubarb E C 

Cultivated and persisting on abandoned farms Infrequent 
PoLVGONUM AVicuLARE L Knotwecd E C 

Ruderal 

Polygonum erectum L Erect Knotwecd E C 

Mill-yard at Pellston and at Bryant’s^ 1917 (H A Gleason) 
PoLYGONXJM RAM0818SIMUM Michx E 

A ruderal collected in 1913, and as a weed in the parking in 
Mackinaw City in 1916, and Big Stone Bay in 1922 
Persicaria amphibia (L ) S F Gray {Polygonum am- 
phtbtum L ) ^ EC 

One of the dominant species m an aquatic association and 
m moist ground in thickets Forma Hartwrighiii (Gray) 
IS infrequent East Point 

Persicaria lapathipolia (L ) S F Gray (Polygonum lapatht- 
foltum L ) EC 

Munro Lake and Maple River west of Pellston 
Persicaria lapathifolia var (Polygonum tomentosum Schrank, 

var tneanum (Schmidt) Gurke ) C 

Collected near Bryant’s hotel by F T McFarland m 1916 
Persicaria pennsylvanica (L ) Small (Polygonum penn- 
sybmnteum L ) EC 

A ruderal and field weed, not common 
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PHiRSiCARiA PbRSTCARiA (L ) Small {Polygonum perstcarta L ) 
Lady's Thumb E C 

A rudcral, not common, but becoming more so Cecil 

PfiRsrcARiA HYDROPiPFUoiDFs (Miohx ) Small (Polygonum 
hydroptperoides Michx ) Mild Water Pepper E C 

In wet ground associations along the banks of Maple River, 
Bessey Creek, etc Cecil 

Persicaria setacea (Baldw ) Small (Polygonum seiaceum 
Bald ) E 

Maple River west of Pellston (Ehlers) 

Persicaria uydropipkr (L ) Opiz (Polygonum hydropiper 
L) EC 

Shore of Burt Lake at Colonial Point, west of Pellston and 
elsewhere 

Persicaria punctata (Ell ) Small (Polygonum acre H B K ) 
Water Smart weed E C 

In wet ground along roads through beeeh-maple woods, 
not common The var leptostachya (Meisn ) occurs along 
Maple River, west of Pellston 

Faoopyrum Faoopyrum (L ) Karst (Fagopyrum eaculentum 
Moench ) Buckwheat E C 

Cultivated frequently and quite commonly runnmg wild 
as a rudcral 

Tiniaria Convolvulus (L ) Webb & Moq (Polygonum Con-- 
volvulus L ) Bindweed E C 

Occasional in thickets, in the aspens, and as a ruderal 
Cecil 

Tiniaria cilinodis (Michx ) Small (Polygonum cthnode 
Michx ) E ♦ C 

A ruderal Occasional also m fields and m the beech-maple 
forest 

POLTGONELLA ARTICULATA (L ) MciSn E C 

On a pme-covered dune southeastward from Big Stone Bay 
and on the jack pme plains south of Burt Lake 
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151 Phimulacfae (Primrose Pamily) 

Primula farinoba L (PnmtUa fannosa var amertcana Torr ) 
Bird's-eye Primrose E 

A few plants at the edge of the Thuja association on a low 
ridge in a boggy area west of Cecil and abundant towards 
the end of Temperance Point 

Lysimachia tkrrfbtris (L ) B S P Loosestrife E C 

Fairly frequent in wet-ground associations such as the Ins 
and Calamagrostis Cecil 

Steironema ciliatum (L ) Raf C 

Near the mouth of Maple River in a thicket, and at the 
lake edge of bogs at the head of Burt Lake, infrequent 

NAtngBURQiA THYHsiFLORA (L ) Duby (Lysimackta thyrnfiora 
L ) Tufted Loosestrife E C 

Most frequently in Calamagrostis meadows, willow-thickets, 
pioneer stages of bogs, but locally very abundant on the 
beach in a cove west of Grapevine Point landward of the 
Scirpus amertcanua association Cecil 

Trientalis AMERICANA Pursh Star Flower E C 

Characteristic of the beech-maple ground layer, but oc- 
currmg also in cedar bogs and in the Picea-Abies association 
Common 

152 PiANTAOiNACEAE (Plantain Family) 

Plantaoo major L Plantain 

A ruderal, and farm-yard weed Infrequent 

Plantaoo Ruoelii Dene 

Along Maple River and at Hook Point 

'.PuANTAOO lanceolata L Buckthom Plantain 
A ruderal, Fellston, Riggsville 

157 Ericaceae (Heath Family) 

Pterobpora andrombdba Nutt Pine Drops E 

Occasional m a mixed coniferous forest between Cecil and 
Big Stone Bay 


E C 
E*C 
E C 
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Monotropa uNiFLfORA L Indian Pipe E C 

Occasional in beech-maple forests and less frequently in 
other wooded areas Cecil 

Hvpopitvs lanuginosa (Michx ) Nutt {Monotro'pa hypopitys 
L ) Pinesap E * 

Infrequent m cedar bogs, such as Reese's, and northwestward 
of Robi'rt's Point, but several large clumps in a restricted 
area in the aspens near the Biological Station were found 
July 2, 1920 

Ledum ohoenlandicum Oeder Labrador Tea E C 

A low shrub, fairly common in tamarack and cedar bogs 
CAiCll 

Kalmia poli folia Wang Pale Laurel E C 

Fairly frequent shrub m Chamaedaphne bogs, or along 
roads through cedar bogs 

Chamaedaphne calyculata (L ) Moench Leatherleaf E C 
A very common shrub in suitable places in the region, 
dominating a bog association, invading the Carex lasiocarpa 
association, remaining as a relict in cedar bogs and some- 
times found m low places m the aspens Burnt-over bogs 
frequently grow up and remain in Chamaedaphne Cecil 
region, where it is very abundant in certain mterdunal 
areas 

Andromeda polipolia L (Andromeda glaucophylla Link) 

Bog Rosemary E C 

Frequent in Chamaedaphne bogs, along roads and in open 
places in cedar bogs Cecil 

Epiqaea rkpens L Trailing Arbutus E C 

Occurs spanngly in the pme land aspens, cedar bogs and 
the Picea-Abies association 

Gaultheria procumbens L Wmtergreen E C 

In cedar bogs and very common in the aspens, there a 
relict of pine dominance Cecil 

Uva-Ursi Uva-Ursi (L ) Britton (Ardostaphylos Uva-Ursi 
(L ) Spreng ) Bearberry E C 

Representmg the heath association in the aspens, particu- 
larly on the ice-ndge along Douglas Lake Also on dunes 
Cecil Bay and Big Stone Bay regions 
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Gaylussacia baccata (Wang ) K Koch Huckleberry E C 
Rather abundant shrub in the aspens Kingsley's A few 
bushes of forma glaucocarpa (Robinson) Mackenzie occur 
in the Chamaedaphne association at Bryant's Bog 

Vaccinium CANADB.NSE Kalm Velvet-leaved Blueberry E C 
In beech-maple woods, in the (chamaedaphne and aspen 
associations and on dunes along Douglas l^ake, common 
A bush with black berries found by Ehlers in 1918 had all 
the other characteristics of this species Cecil The whitc- 
f nil ted shrub forma chtococcum Deane, has been found once 
or twice m the North Fishtail region 

Vaccinixjm angustii-olium Alt (V pennsylvanicum Lam ) 
Blueberry E C 

A very abundant small shrub in the aspens and other burnt- 
over areas, the burning at more or less regular intervals 
bemg much more favorable to its presence in quantity than 
to the trees tliat would otherwise shade it too serverely 
CJeciI 

Vaccinium nigrum (Wood) Britton (V pennsylvanicum nigrum 
Wood ) Low Black Blueberry E C 

With the preceding, frequent m the aspens Cecil 

Chioqenes hispidula (L ) T & G Creeping Snowberry E C 
Fairly common m cedar bogs, especially on logs along road- 
ways or other openings 

OxYCoccus OxYCOCCOS (L ) MacM (Vaccinium Oxycoccos L ) 
Small Cranberry ' E C 

In Chamaedaphne and cedar lx>gs Fruit very light-green 
and sometimes mottled (Mud Lake Bog) m August Com- 
mon Cecil Var intermedium Gray occurs at Mud Lake 

OxYcoccus MACROCARPUB (Alt ) Pursh (Vaccimum macrocarpon 
Alt ) Large or American Cranberry E C 

In the Chamaedaphne association at Mud Lake and in bogs 
west of C?ecil 
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160 Pyrolaceae (Wmtcrgreen Family) 

Pyrola AMERICANA Sweet E * C 

Occasional in beech-maple forests 
Pyrola chlohantha Sw EC 

Occasional in beech-maple forests and in the aspens Cecil 
Pyrola ELLirncA Nutt Shin-Ieaf E C 

Fairly frequent in lieech-maple forests and in the aspens 
Pyrola uliuinosa Torr (Pryola aaanfoha var incamata (Fisch ) 
Fcrnald) E • C 

Rather common m open places in cedar bogs 
Pyrola asaripolia Michx E * C 

Occasional in tamarack and cedar bogs 
Pyrola secunda L EC 


Common in tamarack and cedar bogs and occasional in 
beech-maple forests Cecil Var ohtumta Turcz collected 
in Smith’s Bog m 1911 by F C Oates (station now de- 
stroyed) and in Riggsvillc Bog in 1919 by Mrs C C Deam 
Emmet County (Fallass) 

Moneses uniflora (L ) A Gray E C 

l-iocally abundant in cedar bogs Cecil 
Chimapuila umbellata (L ) Nutt Pipsissewa, Prince’s Pine 

E C 

Frequent in beech-mapic forests and in pine land aspens 
Cecil 


166 PoLEMONiACEAE (Phlox Family) 

Phlox PANictmAXA L Garden Phlox C 

Escaped from cultivation near a farm-house near Mud 
Lake, 1922 

167 CoNVOLVULACEAE (Moming Glory Family) 

Ipomoea PURPUREA (L ) Lam Moming Glory C 

A few plants in a yard near Mud Lake in 1919 
Convolvulus Sepium L Hedge Bmdweed E C 

As a ruderal in isolated stations, rare Also in thickets 
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on the ice-ridge along Burt Lake, especially near Maple 
River and Carp Creek 

Convolvulus spithamaeus L EC 

An abundant secondary species in the aspens, becoming 
more abundant 

Convolvulus abvensis L Bindweed E * C 

A single, although fairly large, patch in an orchard just 
west of Munro Lake and a second patch in a field east 
of Burt Lake, 1923 (F C Gates) 

168 Hydrophyllaceap (Waterleaf Family) 

Hydrophyllum vibqinianum L Waterleaf E 

A single small patch under a lumber platform in the mill- 
yard at Pellston Present only in 1910 and 1917 

169 Boraoinaceae (Borage Family) 

Cynoglossum oppiciNALlK L HoundVTongue E * C 

Ruderal and field weed in the better soils Cecil 

Lappula Lappula (L ) Karst (Lappula echinata Gihbert) 
Stickseed E C 

Occasional as a ruderal or a field weed in the better soils 

Lappula tbxana (Scheele) Britton (L Redowskii var occiden- 
ialts (Wats ) Rydb ) E 

Occasional on railroad ballast and in the aspens, infrequent 

Lappula vibginiana (L ) Greene Beggar’s Lice E C 

Occasional m wooded areas 

Lappula deflexa (Wahl ) Garcke E * C 

Occasional in the better soils 

Myosotib scobpioides L Forget-me-not E C 

Abundant m ditches along the highway in Odin From 
there transplanted to the gorge in 1918, a small patch still 
persisting 

Lithobfermum arvbnbe L Com Gromwell E C 

Infrequent m fields and a single plant in the dnft-line at 

the edge of Douglas Lake in Camp Davis 
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Lithospermtjm o^iciNALE L Gfomwcll E * C 

Roadside on Colonial Point 

Lithospermtjm carolinfnse (Walt ) MacM (LithosperinuTn 
Ginelim (Michx ) Hitchc ) Hairy or Gmohn's Puccoon E 
Characteristic, although not common on dunes in Big Stone 
Bay 

Symphytum aspkrimum Donn (*S asperum Lepechin ) C 

A few isolated clumps in ditches along roads in and about 
Riggsville, Mud I^ke and north ind of Burt Lak( , escaped 
from cultivation 

Borago officinalis L C 

A few plants about an abandoned house north of Douglas 
Lake, June, 1917 (J H Elders) 

Echium vulgarf L Viper's Bugloss E * C' 

Rare, west of I^ncastcr Lake and north of Riggsvdle in a 
field 


171 SoLANACEAE (Potato Family) 

Physalis sp ? Ground Cherry C 

Along a road northeast of North Fishtail 
Physalis heterophylla ambigua (A Gray) Rydb Ground 
Cherry E ♦ C 

Occasionally as a fireweed or a field weed 
Leucophysalis grandiplora (Hook ) Rydb (Physalis grandt- 
flora Hook ) White Ground Cherry E C 

Three plants found in the North Fishtail aspens by F M 
Loew m 1911, specimens found m a cultivated field west 
of Lancaster Lake m 1920 

SoLANUM NIGRUM L Garden Nightshade E C 

Eldges of cedar bogs and along roads through beech-maple 
forests and infrequently as a weed Cecil 
SoLANUU tuberosum L Potato E C 

Frequently cultivated, and also seldom a waif from culti- 
vation 

Ltcopersicum Lycopersicum (L ) Karst (L escuientum Mill) 
Tomato E C 

Frequently cultivated, seldom escaping. 
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Datxtra Stramonium L (D iaiula L ) Jimson weed C 

As a ruderal at Crump's Comers and m a barn-yard near 
Nichols' Bog, rare 


172 Oleaceae (Olive Family) 

Syringa vulgaris L Lilac E C 

Cultivated m yards and persisting after abandonment 
West of Pellston 

Fraxinus AMERICANA L White Ash E C 

One of the less abundant dominant species m the beech- 
maple forest and occasional in lowland woods 
Fraxinus pennsylvanica Marsh Green or Red Ash E * C 
A few trees near the head of Burt Lake 
Fraxinus nigra Marsh Black Ash E C 


The most abundant tree in the lowland woods and plentiful 
in tamarack and cedar bogs, readily invading almost any 
low areas Exceedingly abundant (with much enlarged 
bases) m the deltas of Maple and Crooked nvors 

175 Gentianaceae (Gentian Family) 

Gentiana procera Holm Smaller Fringed Gentian E 

A smgle plant found along a sandy ridge three or four miles 
east of Cecil 

Gentiana Andrewsii Gnseb (Da^jystephana m B & B , ed 2 ) 
Closed Gentian C 

In developing cedar bogs, rare East Point 

Gentiana linearis Froel (Dasyslephana m B & B , ed 2 ) E 
Rare, Sturgeon Bay 

Gentiana grati Kusnezow (Dasystephana in B & B , ed 2 ) 
{Qenixana hneans var lahfoha Gray ) EC 

Occasional m the fourth bog at East Point and at Cecil 

Halenia joeflexa (J E Smith) Griseb Spurred Gentian E C 
Now rare along a road m Reese's Bog, but frequent m the 
Big Stone Bay region 

Mentanthes tripoliata L Buckbean E C 

Occasional m bogs, sometimes as an association, at other 
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times as a few plants merely Bryant's and Mud Lake 
bogs Forming a largo association on tlu mat at the mouth 
of Maple River, which is being replaced by Typha rather 
rapidly 

176 Apocynaceae (Dogbane Family) 

Apocynum androsafmifouum L Spreading Dogbane E V 
In the aspens and in beech-maple woods, bt'commg more 
frequent Cecil 

Apocynum medium Greene C 

In the jack pine plains south of Burt Lake 

Apocynum cannabinum L C 

Occasional m sandy areas 

Apocynum sibiricum Jacq (A cannabinum var hyperictfohum 
(Alt ) Gray ) E C 

On dunes and fringing ice-ridges and occasional in the 
aspens 

177 Asclepiadaceae (Milkweed Family) 

Abclepias tuberosa L Butterfly-weed C 

Infrequent m the jack pine plains south of Burt Lake 

Asclepias incarnata L Swamp Milkweed E C 

Occasional in willow-thickets, but fairly abundant in the 
Ins and other marsh associations Cecil 

Abclepias exaltata (L ) Muhl (A phyiolaccoides Pursh ) C 
Infrequent m the aspens near the Biological Station, spread- 
ing 

Abclepias syriaca L Common Milkweed E C 

Occasional m the aspens and abundant as a weed in fields 
and m abandoned yards, spreading rapidly Cecil 

178 Scrophulariaceae (Figwort Family) 

Vbrbascum Thapsus L Mullen E C 

A ruderal and fairly common in the brambles, aspens and 
abandoned fields Very scarce m some years Cecil 

Verbascum Blattaria L Moth Mullen E 

Rare, roadside west of Pellston (Ehlers) 
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Linaria Linaria (L ) Karst (Ltnana mdgans Hill ) Butter- 
and-eggs E C 

A ruderal in Pellston and on the ice-ndge along the east 
side of Munro Lake Not common 

ScROPHULARiA LEPORELLA Bicknell Figwort E C 

A ruderal both in the open and in woods, infrequent but 
spreading rapidly 

Chelone olabra L Turtle-head E C 

In boggy ground at the head of Burt Lake, near the mouth 
of Maple River and at Cecil, ran 

Mimulus BINOEN8 L Monkoy-flowpr E * C 

Not common, in willow-thickets, ditches, and in the Ins 
association along Maple River 

Mimulus Geteri Torr (M gUibratus v&r, Jameatt (T & G ) 
Gray ) E * C 

In streams through cedar bogs, locally abundant in Carp 
Creek in the gorge 

Veronica Anaoallis-aquatica L Water Speedwell E C 

An aquatic in Bessey Creek and Maple River west of Pells- 
ton 

Veronica ambricana Schwein American Brooklimc E • C 
Occasional along streams through cedar bogs 

Veronica scutkllata L Marsh Speedwell C 

In marshes near Bessey Creek 

Veronica serpyllifolia L Thypie-leaved Speedwell E * C 
Ruderal in aspens and in beech-maple forests, infrequent 

Veronica peregrina L Purslane Speedwell E 

Weed in garden m Pellston 

Veronica arvensis L Com Speedwell E C 

Occasional in the aspens north of Douglas Lake and as a 
garden or field weed 

Aoaunis pattpebcula (A Gray) Britton [Gerardia paupereula 
(Gray) Britton ) E 

In mterdunal boggy areas along Lake Michigan west of 
Cecil 

Castilleja coccinba. (L ) Spreng Pamted-cup E C 

In a low spot m the aspens southward from Vestal’s Bog, 
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1923 Ivorally abundant in low ground in the Cecil-Big 
Stone Bay region 

Pedicularis CANADFNS 18 L Lousewort E C 

Frequent in the aspens 

Mflampyrum LiNEARE Lam C’ow-Wheat E C 

An abundant secondary species in the aspens Cecil 

179 Biononiaceae (Bignonia Family) 

Catalpa 8PECI08A Warder Catalpu t 

Sparingly cultivated tree m Pellston Tips of shoots fre- 
quently wmter-killed 

182 Orobanchaceae (Broom-rape Family) 

CoNOPHous AMERICANA (L f ) Wallr Cancer-root C 

At least one patch m the beech-maple forest on Colonial 
Point, 1922 (G E Nichols) 

Leptamnium viROiNiANUM (L ) Raf {Eptfagus vtrgtntana (L ) 
Bart ) Beechdrops E • C 

In beech-maple woods north of Douglas Lake m 1915 
(H A Gleason and others) Locality since cut over 

185 Lentibulariaceae (Bladderwort Family) 


PiNouicuLA VULGARIS L Butterwort E 

In a low area on Temperance Point 
Utricularia intermedia Hayne Bladderwort E * C 

Along a little stream m Mud Lake Bog and at Sedge Point 
Utricularia macrorhiza LeConte (C/ vulgans var amencana 
Gray ) EC 

Occasional m aquatic associations 
Utricularia resupinata B D Greene (Lecttcida Barnhart m 
BAB,ed2) E*C 


Locally fairly abundant at Deer Bay, Maple Bay and at 
the south edge of Marl Bay Seldom seen as it flowers 
only m very dry summers when the water of Douglas Lake 
is low and warm, as m 1916 and 1921 
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Utricularia cornuta Michx (Stomoism Raf m B & B , cd 
2 ) Bladderwort E C 

Locally common in Sarpm amertcanus associations on 
sandy shores of Douglas Lake Cecil 

189 Phrimacfae (Lopsced Family) 

PhRVMA LEPTOSTAtHYA L LopsCPd C 

One patch along a road near the tip of Colonial Point m 
the beech-maple forest, 1922 

190 Verbenacfae (Vervain Family) 


Verbena hastata L Blue Vervain E C 

A ruderal, also in grassy thickets, infrequent West of 
Pellston 

Verbena stricta Vent Hoary Vervain E 

One large clump along a road west of Pellston 
Verbena bracteosa Michx Large bracted Vervain C 

A ruderal in the better soils 

Verbena canadensis (L ) Britton C 


Three clumps along a road in Riggsville, probably an escape 

191 Lamiaceae (Labiatae) (Mint Family) 

Teucrium canadense L ' C 

Shore of Burt Lake, rare 

Teucrium occidentale a Gray Hairy Germander C 

In a marsh south of Burt Lake Var boreale (Bicknell) 
Femald, occurs in the North Fishtail region and m a grassy 
thicket at the mouth of Carp Creek 

SctmcLLABiA LATERIFLORA L Mad-dog or Blue Skullcap E C 
In bogs, mfrequent West of Pellston, Cecil, Big Stone 
Bay 

SccTELLARiA QALERicuLATA L Marsh Skullcap E C 

Rather common m the Iris and other marsh associations 
Cecil 
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Marhubium vulgare L Hoarhound E C 

In wet places in two roads m Riggs viUr in 1911 (F C 
Gates) Stations since destioyed 
Nepeta Tataria L (Jatinint E C 

A ruderal, occasional in the areas of letter soils Cecil 
Glfcoma hedfracea L (Nepeta hederacea (L ) Trevisan ) 
Ground Ivy E C 

Escaped in a few places near Inglesido and west of Pdlston 
Prunella vulgaris L Self-heal E C 

Abundant along roads and streams in the beech-maple 
forest and m cedar bogs, m the latter habitat usually more 
or less dwarfed 

Galeopsis Tfthahit L Hemp Nettle E C 

Disturlx'd places m the beech-maple forest near Burt Lake 
and west of Pcllston as well as occasionally as a ruderal 
Leonurub cardiaca L Motherwort E C 

An infrequent ruderal west of Pellston in good soil, also 
near the head of Burt Lake 

Lamium maculatum L Spotted Dead Nettle C 

Along a road north of Douglas Lake 
Lamium album L White Dead Nettle C 

Roadside in Riggsville 

StACHYS PALU8TRI8 L EC 

Occasional, head of Burt Lake, m the aspens west of 
Bryant's, west of Pellston, and at Cecil 
Stachys aspera Michx (Stachys tenuifolia var aspera (Michx ) 
Fcmald ) Ruff Hedge Nettle C 

Occasional along the west shore of Burt Lake 
Monarda fistulosa L Wild Bergamot E C 

In the beech-maple forest on Colonial Point, Burt Lake, 
and westward, Big Stone Bay 

Monarda mollis L EC 

Colonial Point, Mackinaw City, and jack pme plains south 
of Burt Lake 

Hedeoma puLEGioiDES (L ) Pers American Pennyroyal E ♦ C 
A single locality — m cow dung in a field near Nichols' Bog, 
1923 
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CuNOPODiUM VUIX3ARE L (Satureja vidgans (L ) Fntsch E C 
In thickets, aspens and roadsides, frequent Cecil 
Clinopodium acinos (L ) Kuntzc (Satureja acinoa (L ) 
Scheele ) C 

Introduced about the Biological Station m 1912, from 
where it spread into the aspens for a few years, but failed 
to maintain itself Reese’s Clearing, 1923 
Clinopodium glabrum (Nutt) Kuntzc (Satureja glabra (Nutt ) 
Fcmald ) E 

Very abundant on a flat on Temperance Point 
Lycopus UNiFLORua Michx Bugleweed E C 

Occasional in boggy areas, Reese’s Bog, East Point, Burt 
Lake ice-ridges, west of Pellston and Cecil 
Lycopus abtericanus Muhl Water Hoarhound E C 

In several aquatic and semi-aquatic marsh associations, 
common, C^cil 

Mentha spicata L Spearmint E * C 

Roadsides north of Douglas Lake, Munro Lake 
Mentha piperita L Peppermint E * C 

Roadside ditch east of Douglas Lake, mouth of Bc&sey 
Creek 

Mentha canadensis L (M arvemta var canadensta (L ) 
Briquet ) Mmt E C 

In a number of wet-ground associations of herbaceous 
plants and persisting into thickets, sandy shores 

I 

192 Rosaceae (Rose Family) 

Opulaster opuufolius (L ) Kuntze (Physocarpua opulifoliua 
(L ) Maxim ) Nmebark E 

A shrub along West Maple River C^cil 
Spiraea alba Du Roi (S sahafolia L ) EC 

A shrub m wiUow-thickets, invading the Chamaedaphne as- 
sociation at Smith’s Bog West of Pellston and m marshes 
south of Burt Lake 

Potentilla canadensis L Five-Fmger E * C 

In a tamarack bog northwest of Ingleside and in the aspens 
near the Hogback Bog, 



Plants of the Douglas Lake Region 


255 


POTENTILLA MONSPELILNSIS L Cinquofoil E C 

On fringing dunes, in willow-thickets and as a ruderal, 
fairly frequent Cecil 

Potentilla akgentea L Silvery Cinquefoil E C 

Locally abundant m the mill-yard at Pellston and occa- 
sional as a ruderal elsewhere South of Burt Lake on jack 
pine plains 

Potentilla kfcta L EC 

In a mill-yard in Pellston and as a ruderal near Levering 
and Mud Lake 

Argentina Anserina (L ) Rydb (Potentdla ansenna L ) Silver- 
weed E C 

Dominating the Potentilla ansenna association and occurring 
in a few other beach associations around Douglas and Burt 
lakes Cecil 

Comarum paluhthe L (PotentiUa palustns (L ) Scop ) Marsh 
Five-Finger E C 

In the Cladium and Carex lasiocarpa as well as in other 
marsh and bog associations, mostly aquatic Cecil 

Fraqaria Grayana Vilmorm Strawberry E 

Railroad ballast north of Pellston 

Fraqaria virginiana Duchesne Strawberry E C 

Common on low ground 

Fraqaria ambricana (Porter) Britton {F vesca var amencana 
Porter ) EC 

Occasional in cedar bogs 

SiBBALDiopsis TRiDENTATA (Soland ) Rydb (Potentilla <n- 
dentata Ait ) Three-toothed Cinquefoil E 

A single but rather large patch in the nght-of-way of the 
G R A I Railroad about one mile north of Pellston 

Dasiphora fruticosa (L ) Rydb (Potentilla fnUicosa L ) 
Shrubby Cinquefoil E C 

Local in boggy areas along West Maple River, Munro 
Lake, Cecil 

Dryuocallis aorimonioidbs (Pursh) Rydb (Potentilla ar- 
gtUa Pursh ) C 

Local along a road north of Lancaster Lake and also near 
Mud Lake 



256 


F C Gates and J H Ehlers 


Aobimonia gryposepala Wallr E C 

Roadways through beech-maple forests and less frequently 
through cedar bogs 

Gfum canadensb Jacq White Avens E * C 

Occasional m willow-thickets and beech-maple slashings 
Geuh macrophyllum Willd E * C 

A few plants in a tamarack bog northwest of Ingloside 
Gbum strictum Alt Yellow Avens E C 

Pasture lands and along roads through beech-maple woods 
and cedar bogs 

Gbum vERNtm (Raf ) T & G E 

Along West Maple River 

Gbum rivals L Purple or Water Avens E C 

Occasional in wet ground of various sorts Gorge 
Rubus odoratus L E 

A low shrub in aspens west of Cecil 
Rubus parviplorus Nutt 


A low shrub m aspens along the road between Cecil and 
Big Stone Bay 

Rubus strigosus Michx Wild Red Raspberry E C 

(Rubus tdaeus var aculeattssimus (C A Mey ) Regcl & 
Tiling ) 

Dominant in the bramble association especially when 
occurrmg on bumt-over beech-maple land, and present in 
the aspens as well as in other associations, common 
Rubus idaeus L (of Gray's Manual, 7th Edit ) C 

A few bushes found along Maple River 
Rubus neglectus Peck Purple Wild Raspberry C 

A few bushes found in the openings m the second-growth 
woods on Grapevine Pomt 

Rubus occidentalib L Black Raspberry E * C 

Cultivated along Lancaster Lake, found once as an escape 
Rubus triflorus Richards Dwarf Red Blackberry E C 
Abundant m bogs, also m low places m beech-maple woods 
and m the aspens Cecil 

Rubus canadensis L Blackberry E,* C 

A shrub in the North Fishtail aspens and Riggsville Bog 
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Rubus alllohaniensis Porter Blackl^orry E C 

Dominant in the bramble association especially on the 
sandier ground and more or loss common m the aspens 
Very common Cecil 

Rubus procumbfns Muhl {Rvihus vtllosns Ait ) Dewberry C 
Occasional in the aspens near shores 
Rosa blanda Ait Wild Rose E C 

Frequent in the aspens along the shore of Douglas Lake 
and elsewhere Cecil 

Rosa acicularis Lindl Prickly Rose E C 

On ridges along Burt Lake, Cecil 
Rosa Carolina L Swamp Wild Rose E C 

One of the dominating shrubs in a wet-ground association, 
usually Iwrdering streams or lakes Maple River, Bessey 
Creek, etc Cecil 

193 Malaceab (Apple Family) 

SoRBUs AMERICANA Marsh (Pyrus amencana (Marsh) DC ) 
Mountain Ash E C 

Infrequent in the Picea-Abics association and present also 
in cedar bogs West of Pellston and Cecil 
Malus Malus (L ) Britton {Pyrus Malus L ) Apple E C 
Escaped about abandoned lumber camps, farm-houses, etc 
Aronia arbutifolia (L ) Ell (Pyrus arbutifoha (L ) L f ) 
Chokeberry E * C 

A dommant shrub m certain bog thickets, Bryant's 
Aronia atropurpurea Britton (Pyrus arbiUifolta var airopur- 
purea (Bntton) Robinson ) Purple-fruited Chokeberry E C 
With Aroma arbuttfoliaf but more abundant A dominant 
shrub m certam bog thickets, especially after the removal 
of the original forest, northwest of Lancaster Lake In- 
vades the Chamaedaphne association readily Abundant 
Aronia melanocarpa (Michx ) Britton (Pyrus melanocarpa 
(Michx ) Willd ) Black Chokeberry E C 

Frequent in cedar bogs 

Amelanchibr canadensis (L ) Medic June-berry, Service- 
berry (Probably including A laevis Wiegand ) E C 
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As an under shrub in tree associations, particularly the 
aspens, or a tree in exposed Mtuations on dunes and the 
icc-ridRe around the lakes Common Cecil 
Amelanchier spicata (Lam ) C Koch Low Shad-bush C 
A low shrub, 1 to 1 5 feet high, growing in patches and 
often fnuting exceedingly abundantly 
Amelanchier 8ANGUINEA (Pursh) DC E C 

With A canadensis j a shrub or a small tree Cecil 
Crataegus macrosperma Ashe C 

A few small trees in the beech-maple forest on Colonial 
Point 

Crataegus (nearest to C roanensis Ashe ) C 

Occasional small bushes in the aspens back of Camp Davis 
Becoming more abundant and spreading 

194 Prunaceae (Peach Family) 

Prunus nigra Alt Canada Plum E * C 

A few trees m the beech-maple forest on Colonial Point, 
the north end of Burt Lake, and in the aspens in the North 
Fishtail region 

Prunus pumila L Sand Cherry E C 

A few shrubs on sandKlunes and ice-ndges along Douglas 
Lake, becoming more common Plentiful at Cecil and Big 
Stone bays Jack pine plains south of Burt Lake 
Prunus pennsylvanica L f Wild Red, Pin, or Fire Cherry 

E C 

A dominant species in the aspens, relatively more abun- 
dant than Populus spp where the aspen association has 
followed on burnt-over beech-maple areas 
Padus NANA (Du Roi) Rocmer {Prunus virginiana L ) Choke- 
cherry E C 

Occasional in the aspens, willow-thickets and brambles 
Cecil 

Padus vibginiana (L ) Mill (Prunus seroitna Ehrh ) Wild 
Black Cherry C 

Occasional in the aspens and beech-maple forests 
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190 Fabaceae (Pea Family) 

Medicaoo sativa L Alfalfa E C 

Sparingly cultivated and escaping as a ruderal 
Medicago lupulina L E * C 

In a pasture north of Ingloside 

Mflilotus alba Desv White Sweet Clover E C 

Local in cultivated ground 

Mlulotus officinalis (L ) Lam Ydlow Sweet Clover E 
Rare, around barns in Pollston and at Mackinaw (^ity 
Thifolium AOHARiuM L Ycllow or Hop Clover C 

A few patches along roads or in fields, rare 
Trifouitm procumbfnh L Low Hop Clover E 

Woodland path near Carp Lake 
Trifolium phatense L Red Clover E C 

Widely cultivated and freely escaping to various habitats, 
especially along roads in the aspens Cecil 
Tripolium HYBRiDUM L Alsikc Clovcr E C 

Same status as the preceding Ceci* 

Trifolium hepens L White Clover E C 

Same status as the two preceding, but more common than 
either, especially in low ground Cecil 
Robinia Pseudo-Acacia L Black I^ocust E 

Occasionally planted in towns 

Robinia vibcosa Vent Clammy Locust C 

Planted along the Topinabee Road 
Meibomia canadensis (L ) Kuntze (Desmodtum canadense 
(L ) DC ) Tick-trefoil C 

A few plants m the second-growth beech-maple woods on 
Colonial Point and in thickets along Maple River 
ViCIA VILLOSA Roth C 

Cultivated and rather freely escaping in the better soils 
Lathyrus maritimus (L ) Bigel Beach Pea E 


A characteristic species of Ammophila dunes m Cecil and 
Big Stone bays Seeds have repeatedly been brought from 
there to the Ammophila dune at Douglas Lake, but no 
plants from them have been seen as yet 
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LaTHYRUS VEN08U8 Muhl C 

Near Bryant’s m 1917 and on Colonial Point in 1923 

Lathyrus PALC8TRI8 L Vetchling E C 

Occasional in open dune thickets along Douglas Lake 
Cecil 

Lathyrus myrtifolius Muhl (L palustna var myrtifohus 
(Muhl ) Gray ) E C 

In open places and in open beach thickets along Douglas 
and Burt lakes 

Glycine Apios L (Aptos tuberosa Moench ) Ground- 
nut E C 

Occasional in beach pools, on dunes, and in open dune 
thickets along Douglas and Burt lakes Becoming more 


frequent 

Falcata Pitchehi (T & G ) Kuntze (Amphtcarpa Ptichen 
T & G ) Hog peanut C 

Infrequent in open areas along the east side of Burt Lake 

200 Saxifraoaceae (Saxifrage Family) 

Parnassia caroliniana Michx E 

Infrequent in boggy areas west of Cecil 
Parnassia parviflora DC E 

Low ground on Temperance Point Little Traverse Bay 
Tiarella cordifolia L False Mitrewort E 

Wet spots m beech-maple forests west and north of Pells- 
ton , infrequent ' 

Mitella nuda L Bishop's Cap ' E C 

Common in cedar bogs, also occurring m beech-maple forests 
Chrysopleniuu americanum Schwein C 


Sandy margin of a bog stream entering Burt Lake from 
Reese’s Bog, rare 

202 Grossulariaceab (Gooseberry Family) 

Ribbs lacustre (Pers ) Poir Swamp Black Currant E * C 
Recorded by F M Lowe m 1910 from the vicimty of Ingle- 
side 
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Ribes hudsonianum Richards Northern Black Currant C 
A few times found in cedar hogs and in the K^rge, rare 
Possibly a new southern limit for this species 
Ribfs nigrum L Black Currant E 

In cultivation 

Ribfs triste Pall American Red Currant E C 

Common in bogs and occasional elsewhere, especially 
var aUnnermum (Michx ) Fernald 
Ribes glandulosum Grauer {R proatraluni L’H^r ) Skunk 
Currant E C 

Occasional in cedar bogs 

Ribes amfricanum Mill (R jlondum L’H6r ) Wild Black 
Currant E C 

Occasional in thickets and woods Cecil 
Ribes odoratum Wendl Golden Currant E 

Cultivated in Pellston 

Grossularia Cynosbati (L ) Mill {Ribes Cynosbatt L ) Prickly 
Gooseberry E C 


A dominant species in the bramble association and present 
m willow-thickets, cedar bogs and less frequently m the 
aspens 

Grossularia oxyacanthoides (L ) Mill {Ribes oxyacanthmdes 
L ) Smooth Gooseberry E 

Occasional m wet woods west of Pellston Cecil 

Grossularia hirtella (Micbx ) Spach {Rtbes oxyacanthoides 
var calacola Fernald ) C 

Reese’s Bog 

203 Crassulacbab (Orpine Family) 

Sebum triphyllum (Haw ) S F Gray {Sedum purpweum 
Tausch ) E 

Formerly cultivated at a farm-house north of Pellston, re- 
maining after abandonment 

Sebum acre L Stoneorop £ C 

Occasional near the shore at a few points, especially along 
the north side of Douglas Lake, Bryant’s, and abundant 
along a road in the outskirts of Levering Cecil 
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204 Dhoseraceae (Sundew Family) 

Drosera rotundifolia L Sundew E C 

Fairly common on logs and m moss m open places and 
along roads in cedar and Chamaedaphne bogs Cecil 
Drosera intermedia Hayne (D longtfolta L ) E * C 

In Sphagnum m the Mu<l Lake bog 
Drosera lonqifolia L {Drosera angltca Huds ) E 

Local m the marly margin of a developing beach-pool 
bog West of Cecil 

Drosera linearis Goldie E 

In a beach pool west of Cecil 


211 Hamamelidaceae (Witch Hazel Family) 

Hamamelis viroiniana L Witch Hazel E * C 

In the gorge and in the aspens east of the gorge, infrequent 

216 Lythraceab (Loosestrife Family) 

Decodon verticillatds (L ) Ell Swamp Loosestrife or Willow- 
herb E * C 

At the outer edge of vegetation around parts of Vincent 
Lake, the north and south ends of Munro Lake, and m the 
northeast part of Lancaster Lake Has been transferred to 
Douglas Lake, but without success Aerenchymous tissue 
well developed 

223 Oenotheraceae (Evening Prunrose Family) 

Isnardia PALUSTRis L {Ludvigta palustns (L ) Ell ) Water 
Purslane E C 

A few patches along Bcssey Creek, especially towards Lan- 
caster Lake, on a grassy road west of Munro Lake, and 
along Maple River west of Pellston 

CUAMABNBRION ANovsTiFOLiuM (L ) Scop (Eptlobtum angusti- 
fokwn L ) Pireweed E C 

The most abundant fireweed in the region, persisting in 
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many associations even to the dense beech-maple forest 
where however it seldom flowers Cecil 
EPiLOBitn* LiNEARE Muhl {E detimm Raf ) E * C 

Occasional Mud Lake bog and Pine Point 
Epilobium strictum Muhl {E molle Torn ) E * C 

In the Mud Lake bog in a small stream 
Epilobium adenocaulon Haussk E C 

As a fireweed m wet ground and m several wet ground 
associations Cecil 

Oenothera biennis L Evening Primrose E C 

A ruderal and occasional m the aspens Cecil 


Oenothera muricata L Northern Evening Primrose E C 
Occasional as a ruderal and locally abundant on the ice- 


ndge of Douglas Lake near Camp Davis Cecil 
Oenothera Oakesiana Robbins E 

Three plants in ballast at Cecil, 1921 
Kneiffia PUMiLA (L ) Spach (Oenothera pumila L ) C 

A single station in a small roadside bog north of North 
Fishtail, 1920 (Mrs L S Ehlers) 

CiRCAEA lutftiana L Enchanter's Nightshade E C 

Fairly common in the beech-maple forest 
CiRCAEA intfrmedia Ehrh C 

Beech-maple forests, uncommon 
CiRCAEA ALPINA L EC 


Very common in the Picea-Abies association in the gorge 
and in cedar Ixigs 

224 Haloraoidaceae (Water Milfoil Family) 

Hippuris vulgaris L Mare'g-tail E C 

In small quantities near an abandoned saw-mill at the head 
of Burt Lake, on the north shore of Lancaster Lake, Maple 
River west of Pellston and Crooked River Aquatic 
Proserpinaca palustris L (P palustns var amblyogona 
Fernald) Mermaid-weed E C 

Occasional m beach pools Cecil 
Mtriophyllum spicatum L Water-Milfoil 


E C 
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In nearly all the strictly aquatic associations of lakes and 
streams of the region, especially abundant in the Potamo- 
gcton association 

Myriophtli-um hbterophyllum Michx E C 

A few plants in Crooked River near Alanson and m the 
mouth of Maple River 

232 CucuHBiTACEAE (Gourd Family) 

CiTRULLUB CiTROLLUS (L ) Karst (Cttrullus vulgans Shrad ) 
Watermelon C 

A few vines on the back strand at the tip of Colonial Point, 
1921 

Micraupelib lobata (Michx ) Greene {Echinocystxs lobata 
(Michx ) T & G ) Wild Balsam- Apple E C 

Often cultivated as an ornamental in Pellston and persisting 
in some abandoned farm-yards near Burt I^kc 


236 Rhamnaceae (Buckthorn Family) 

Rhamnus alnifoua L’H6r Alder-leaved Buckthorn E C 
In bog thickets, cedar bogs and m lowland woods Cecil 
Ceanothus americanus L New Jersey Tea C 

Jack pine plains south of Burt Lake 
Ceanothus ovatus Desf C 

Jack pine plains south of Burt Lake 


237 ViTACEAE (Grape Family) 

ViTiB vuLPiNA L Grape E C 

In dune thickets along lakes and streams Grapevme Point 
Parthenocibbus quinquefolia (L ) Planch (Ps^era qutnque- 
folia (L ) Greene ) Virgmia Creeper E * C 

Thickets and second-growth upland woods, not very common 

238 Cblastraceae (Staff-Tree Fanuly) 

Euontuub bp C 

Ground shnib in beech-maple forests, never found in flower 
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Celastrus scandens L Bittersweet C 

A liana m Ixcch-maple forests, especially those along Burt 
Lake Abundant on Grapevine Point 

240 Aquifoliaceaf (Holly Family) 

Ilex verticillata (L ) A Gray Virginia Winterberry, Holly 

E C 

In bog-thickets, especially abundant back of Sedge Point, 
and m Vestars Bog West of Pellston and Cecil 

Nemopantiius mucronata (L ) Trelease Mountain Holly 

E C 

Frequent in bogs, but occasionally in aspens and beech- 
maple forests Succeeding the Chamaedaphne association 
over considerable of Bryant^s Bog Cecil 

250 Thymelaeaceab (Mezereiun Family) 

Dirca palustris L Moosewood E * C 

Formerly a single bush m a beech-maple forest in North 
Fishtail Bay previous to lumbering in 1916-1917 A few 
bushes in the beech-maple forest on Colonial Point 

252 Elaeagnaceae (Oleaster Family) 

Lepargtraea canadensis (L ) Greene (Shepherdm canadensis 
(L ) Nutt ) Buffalo-berry E C 

Three stations m the aspens m the general vicinity of 
Douglas Lake, northwest of Lancaster Lake, but rather 
common between Cecil and Big Stone Bay 

254 Santalaceae (Sandalwood Family) 

CoMANDRA UMBELLATA (L ) Nutt Bastard Toad-flax E C 
A very abundant secondary species in the aspens Cecil 

CoMANDRA LiviDA Richards E C 

Twice found at the head of Burt Lake in Reese's Bog 
Locally common on pine and heath dunes m Big Stone 
Bay 
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.258 Loranthaceae (Mistletoe Family) 

RAZOUMoraKYA pusiLLA (Peck) Kuntze {Arceuthobium pimllum 
Peck ) Dwarf Mistletoe E C 

Parasitic on Picea manana (less frequently on Larix) in 
Bryant's, Mud Lake, Riggsville, and Vestal's bogs In 
Big Stone Bay region also on Ptcea canadensis 

262 AcERACEAf (Maple Family) 

Acer saccharinum L Soft Maple E * C 

A few trees, mostly large, along the shore of Douglas Lake 
Acer rubrum L Red Maple E C 

One of the commonest species m the lowland woods and in 
other lowland and boggy situations, but also in the aspens 
and beech-maple woods Cecil 

Acer baccharum Marsh Sugar or Hard Maple E C 

Very common, a dominant tree in the beech-maple forests 
Readily invades many associations One of the most 
abundant trees of the region Cecil 
Acer pennsylvanicum L Striped Maple, Moosewood E C 
Occurring on the borders of bogs, but characteristically 
an undershrub m the beech-maple forest Cecil 
Acer spicatum Lam Mountain Maple E C 

Most abundant in the Picea-Abies association, but also 
very common m cedar and ^tamarack bogs and to a limited 
extent in the beech-maple forest Cecil 
Acer negundo L Box Elder E C 

A few trees planted in Pellston and in other towns 

268 Anacardiaceab (Sumac Family) 

Rhus hibta (L ) Sudw {Rhw typhina L ) Staghorn Sumac 

E C 

In the aspens, rare West of Lancaster Lake, Cecil 
Rhxjs glabra L Smooth Sumac E C 

A shrub present m the aspens, openmgs m different types 
of forests, and often abundant along roads and abandoned 
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fields in the better soils Most of the plants belong to 
Rhus glabra borealis Britton 

Toxicodendron radicans (L ) Kuntzo {Rhus radteans L , R 
toxicodendron L ) Poison Ivy E C 

In dune thickets, especially on the ice-ridge margining 
Douglas and Burt lakes Occasionally m the beech-maple 
forest Cecil 

269 JuGLANDACFAE (Walnut Bamily) 

JuoLANs nigra L Black Walnut K * C 

Planted along roads near Burt Lake and east from Munro 
Lake 

Juqlans ciNEREA L Buttemut E * C 

Planted along a roadway east from Munro Lake 

270 Bftulaceae (Birch Family) 

OsTRYA virginiana (Mill ) Willd (O vtrgtmana (Mill ) K 
Koch ) Hop-Hombeam E C 

A small tree, occasional m beech-maple forests 

CoRYLUs ROSTRATA Alt Beaked Hazelnut E C 

A shrub, very common m the aspens and in bog thickets 

Betula papyrifera Marsh (B alba var papynfera (Marsh ) 
Spach ) Paper, Canoe or White Birch E C 

Abundant, a dominant species m the aspens, but oc- 
curring m other associations Partial to back-shore con- 
ditions Cecil 

Betula bp (possibly B lenta L ) Cherry, or Sweet Birch 
A few trees in the gorge E * C 

Betula lutea Michx f Yellow Birch E C 

Most abundant in the beech-maple forest, where it fre- 
quently grows to a very large tree, but also occurring m 
other tree associations Cecil 

Betula oLANDtrLo&A Michx Glandular Birch E C 

Formerly in Smith’s Bog, until burnt out m 1914 Occa- 
sional along West Maple River liocally abundant in the 
southeastern part of Mud Lake bog and in bogs north- 
west of Ingleside 
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Alnus incaka (L ) Willd Alder E C 

A dominant shrub in the high bog-shrub association 
Cecil 

271 Fagaceae (Beech Family) 

Fagus grandipolia Ehrh Beech E C 

Common, a dominant tree in the beech-maple forest and 
occurring m other asisociations as an invader Cecil 

Quercus rubra L Red Oak E * C 

A few trees in the bcech-maple forest on Colonial Point 

Quercus borealis Michx f (included in Q rubra L ) EC 
A few old trees occur in beech-maple woods, seedlings, 
stump sprouts and young trees occur m other associations, 
especially m the aspens Cecil 

Quercus vflutina Lam Black Oak E * C 

Infrequent in the jack pine plams south of Burt Lake 

Quercus alba L White Oak E * C 

A few trees along the street in Topinabee, at least one 
large tree on a hill north of Fontinalis Run, and occasional 
at the southern end of Burt Lake 

272 Myricaceae (Bayberry Family) 

Myrica Gale L Sweet Gale E C 

A low shrub, dominatmg a bog association and remammg as 
a relict m willow-thickets ,and cedar bogs With root 
tubercles Cecil 

CoMPTONiA PEREORiNA (L ) Coultcr (Mynca asplentfolta L ) 
Sweet Fern C 

Locally in pine land aspens, especially west of the gorge, 
spreading Also on the jack pine plams south of Burt lake 

275 Araliaceae (Ginseng Family) 

Abalia racemosa L American Spikenard E C 

In beech-maple woods and in cedar bogs Cecil 

Aralia NUDiCAULifl L Wild Sarsaparilla E C 

Most common in beech-maple forests, although very 
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common in cedar bogs, and m the Picca-Abios association, 
as well as in the aspens (’ccil 

Aralia H18P1DA Vent Bristly Sarsaparilla E C 

In the aspens, firewced and bramble associations, common 

276 Apiaceae (Ammiaceae or Umbellifebae) 

(Carrot Family) 


Sanicula MARYLANDicA L Black Snake-root E C 

Occasional m the gorge and in beech-maple forests 
Sanicula greoakia Bicknell C 

Occasional in cedar bogs 

Sanicula trifoliata Bicknell C 

In a beech-maple forest on Colonial Point 
Daucus carota L Wild Carrot E 

As a rudcral, but rare Cultivated 
Washingtonia Claytoni (Michx ) Britton (Ovnorhtza Claytont 
(Michx ) Clarke ) Hairy Sweet-Cicely E C 

Occasional in beech-maple forests 
Washingtonia lonoistylis (Torr ) Britton (Osmorhtza long- 
tstylia (Torr ) DC Smooth Sweet-Cicely E C 

Occasional in beech-maple forests 


Washingtonia divaricata Britton {Osmorhtza dtvanata Nutt ) 


E 

In a cedar bog west of Pellston 

Pastinaca sativa L Wild Parsnip E C 

Occasional in thickets along Maple River and along streams 
emptying into Burt Lake Cecil 
Heracleum lanatum Michx Cow Parsnip E * C 

In the beech-maple forest on Colonial Pomt, rare 
Tasnidia intboerrima (L ) Drude Yellow Pimpernel E C 
In the beech-maple forest on Colonial Point and west of 
Cecil 

Hydrocotyle umbellata L Marsh Pennywort C 

In a cedar bog along Trout Creek, 1915 (F T MacFarland) 
CoNiUM uaculatum L Poison Hemlock E 

Woodlot near Levermg, 1920 (Ehlers) 
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SiUM cicuTAEFOLiUM Schrank Hemlock Water Parsnip E C 
Occasional in marshes along streams, Bessey Creek, Maple 
River 

ClCUTA MACXTLATA L ClCUta E C 

Meadows and thickets along streams, not common Cecil 

CiCUTA BULBIFERA L EC 

Occasional, especially in burnt-over cedar bogs Cecil 

277 CoRNACEAF (Dogwood Family) 

CoRNUs UUGOSA Lam {C ctretnaia I^H^r ) Round-leaved 
Dogwood E C 

Most abundant in the aspens, but occurs also in the tama- 
rack, beech-maple and bramble associations Cecil 

CoRNus Amomum Mill E * C 

Sandy shores of Douglas Lake 

CoRNUS Bailevi Coult & Evans E C 

Occasional m thickets along the lake shores Big Stone 
Bay 

CoRNUS STOLONiFFRA Michx Red-osier Dogwood E C 

A dominant shrub in a thicket association and readily in- 
vading many wet-ground associations Common Cecil 

CoRNCS FEMiNA Mill (C pamcuUlia L'H6r ) E * C 

Occasional in the jack pine plains south of Burt Lake 

CORNUS ALTKRNIFOLIA L f EC 

Occasional in beech-maple forests, or in the aspens following 
the burning of hardwoods 'West of Pellston 

Chamaepericlymenum canadensb (L ) Asch & Graebn 
{Comus canadensis L ) EC 

Very common in cedar bogs, especially along roads, but 
also rather plentiful in the beech-maple forest and m the 
aspens Cecil 

278 Rubiaceak (Madder Family) 

MrrcHKLLA BBPENS L Partndge-berry, Twin Berry E C 
Generally distributed in forest associations especially the 
beech-maple and the Picea-Abies associations Cecil 
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Galium lancfolatum Torr C 

Occasional in beech-maple forests, Grapevine Point 
Galium circaezans Michx Wild Liquorice E ♦ C 

Occasional in thickets and in thc^ beoch-nmple forest 
Grapevine Point 

Galium boreale L Northern Bedstraw E C 

In Myrica thickets west of Pellston and at Cecil Previous 
to the fire of 1914, at Smith's Bor 
Galium triflorum Michx E C 

Generally distributed m wootled areas, common 
Galium tinctorium L E * C 

Rare in bogs 

Galium labradoricum Wiegand C 

In Sphagnum at the Mud Lake Bog 
Galium trifidum L Bedstraw E C 

Frequent in various bog and wet-ground associations 
Galium Claytoni Michx C 

In a bog back from Sedge Point 
Galium concinnum Torr & Gray C 

In a wooded area bordering Burt Lake 
Galium asprellum Michx E 

In a creek bottom west of Pellston 


279 Caprifoliaceae (Honeysuckle Family) 

Sambucus canadensis L Common Elder, E C 

Not common, in willow-thickets along Maple River and 
Bossey Creek and m farm-yards Becoming more frequent 
Cecil 

Sambucus racemosus L Red-berried Elder E C 

Abundant, in willow-thickets, brambles and suitable places 
in the beech-maple forest and m aspens Cecil 
Viburnum Opulus L (V Optdus L var amerzeanum (Mill ) 
Alt ) Cranberry-tree E C 

Occasional m bogs and willow-thickets along streams Cecil 
Viburnum acsrifolium L Maple-leaved Arrow-wood E * C 
Occasional in the aspens and m the gorge 
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Viburnum cassinoides L EC 

Abundant in thickets on the borders of bogs 
Viburnum Lentago L Nanny-berry E C 

Infrequent m rich soil along streams 
Linnaea AMERICANA Forl^cs (L borealis amencana (Forbes) 
Rehder ) Twin-flower E C 

Abundant in cedar bogs, especially so in openings along 

roadways through them Cecil 

Lonicera hirsuta Eaton Hairy Honeysuckle E * C 

Occasional in bogs 

Lonicera ouaucescens Rydb E * C 

Found in a cedar bog and in the beech-maple forest 
Lonicera dioica L EC 

In thickets and bogs along streams, common Cecil 
Lonicera oblongifolia (Goldie) Hook Swamp Fly-Honey- 
suckle E C 

Occasional m bogs West of Pellston 


Lonicera canadensis Marsh American Fly-Honeysuckle 

E*C 

Occasional in beech-maple woods and becoming more fre- 
quent in the aspens 

Lonicera tatarica L Bush Honeysuckle E 

Cultivated shrub m Pellston 

Diervilla Diervilla (L ) MacM (Z> Lonicera Mill ) Bush 
Honeysuckle E C 

One of the most abundant species m the aspens, but occur- 
ring also in the beech-maple forest and in cedar bogs, with 
modified leaves m the shade Cecil 

281 Valerianaceae (Valerian Family) 

Valeriana uliginosa (T & G ) Rybd E 

Abimdant in a tamarack-sprucc-cedar bog west of Pellston 
Vax-briana officinalis L Garden Valerian C 

Cultivated in a yard along Burt Lake 
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28J CAMPANUliACfcAE (Bellflowcr Family) 

Campanula hotundifolia L Harebell E C 

Common on dunes and in meadows in swales along Lake 
Michigan in Cecil and Rig Stone bays Jack pine plains 
south of Burt I^ake 

Campanula kapunculoidls L C 

A few patches along roads m Riggsville and north of North 
Fishtail Bay 

Campanula aparinoides Pursh Bedstraw Bellflower E C 
Occasional in bog and marsh associations m the open 
Campanula uliginosa Rydb E C 

Infrequent in bog and marsh associations 
Specularia perfoliata (L ) A DC Venus' Looking-glass C 
Infrequent in a held near Ingleside and along the state 
road m the aspens south of Camp Davis 
Lobelia cardinalis L (Cardinal Flower E C 

In marsh associations in beach pools and along streams and 
persisting into thickets, frequent Cecil 
Lobelia cardinalis alba C 

A few plants in the Ins association along Maple River just 
west of its source in Douglas Lake 
Lobelia siphilitica L Blue Lobelia E * C 

Grassy areas near Besscy Creek and at the head of Burt 
Lake, infrequent 

Lobelia spicata Lam C 

Swampy area in the jack pine plaina south of Burt Lake 
Lobelia Kalmii L EC 

Frequent in beach-pool associations Cecil 

287-300 COMPOSITAE (Composite Family) 

287 Helianthaceae 

SiLFHiUM laciniatum L Compass Plant C 

A few plants m a former garden along Burt Lake, brought 
in from Kansas several years ago, flourished dunng the life 
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of the settler (to 1916), but since has been gradually 
disappearing in competition with AacUpiaa aynaca and 


grasses 

SiLPHIUM TEBEBINTHINACKUM Jacq C 

A few plants in the same garden as the precedmg and with 
the same status 

Heliopsis scabba Dunal E C 

A few stations along roadsides and in meadows West of 
Pcllston and on Temperance Point 

Rudbeckia hikta L Black-Eyed Susan E C 

In the aspens and along roads, becoming more frequent 
Cecil 

Helunthus annuus L Common Sunflower E * C 

Occasional along roads near farm houses As a weed in a 
com field in 1918 and in an abandoned road m the center 
of Wolff’s Bog in 1920 

Heuanthus scaberrimus Ell E 

A few plants in a mill-yard in Pellston, 1917 (Gleason) 
Brutus 

Helianthus subrhomboideus Rydb C 

A fair-sized patch in an abandoned farm near Mud Lake 

Heuanthus occidentalis Riddell C 

Rather common m the jack pine plains south of Burt Lake 

Heuanthus Maximiuani Schrad E 

A few plants in a mill-yard in Pellston, 1917, also rare 
along roads > 

Heuanthus tuberosus L Jerusalem Artichoke C 

Occasional in the aspens on Grapevine Point 

Coreopsis lancbolata L E 


In marshy meadows around boggy areas west of Cecil and 
on established dunes westward Previous to 1918, abun- 
dant m a sandy clearmg towards Big Stone Bay, but then 
destroyed by cultivation 

Bidbns ceknua L Bur Marigold E C 

Fairly common m wet places 

Bidens connata Muhl C 

Occasional in wet places, especially beach pools 
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Bidens comosa (A Gray) Wiegand E C 

Occasional m wet places Stems sometimes partly purple 
Bidens frondosa L Beggar-ticks, Stick-tight E 

In wot places 

Bidens vulgata Greene E C 

In wet places, occasional as a fireweed in wet ground 
Megalodonta Beckii (Torr ) Greene {Bidens Beckii Torr ) 
Water Mangold E C 

Locally abundant in a few places in Maple River near its 
mouth and in Crooked River 

288 Ambrosiaceae 

IvA XANTHiiFOLiA Nutt (/ xantktfolta Nutt ) EC 

Local in at least three places near Levering, west of Pellston, 
near Lancaster Lake and Big Stone Bay 
Ambrosia trifida L Giant Ragweed E 

Shore of Lake Michigan in Big Stone Bay near a dwelling 
Ambrosia flatior L (A arlemtstaefolta L ) Ragweed E C 
Ruderal and grain-field weed 

Ambrosia psilostachya DC Western Ragweed E C 

Infrequent, but locally abundant along roads and in fields 
Xanthium sp? Cocklebur E 

A few small plants near a hog-pen m Big Stone Bay, with- 
out flowers or fruit 

289 HEliENlACEAE 

Gaillardia aristata Pursh E C 

Found m 1920 near Carp Lake (J H & L S Ehlers) 
Cultivated m Riggaville, 1923 

287-300 Compobitae (292 Inulaceab) 

Antennaria canadenbis Greene E C 

Frequent in the aspens, especially m the drier places 
Antennaria plantaoinipoua (L ) Richards E * C 

In the aspens, infrequent 
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Antennaria neodioica Greene E C 

Frequent m the aspens, especially west of Douglas Lake 

Antennabia neglecta Greene (including A pelalmdea Fcr- 
nald C 

Found in 1915 

Anaphalis makgaritacea (L ) Benth and Hook Pearly Ever- 
lasting E C 

Rather frequent, in brambles, the aspens and cedar bogs 
Cecil 

Gnaphalium OBTUSipoLiUM L (G polycephalum Michx ) Fra- 
grant Life Everlasting E C 

Occasional in the aspens, jack pine plains south of Burt 
Lake and at Cecil 

Gnaphalium decurrens Ives Clammy Everlasting E C 

Frequent m the aspens 

Gnaphalium uliginosum L EC 

Along roads through Ixigs or m other wet places in burnt- 
over areas Cecil 

Inula helenium L C 

A patch along a road west of Lancaster Lake 

293 Asteraceae 

Grindeua squarrosa (Pursh) Dunal Tarweed E C 

About a dozen clumps alopg a road east of Pellston in 1920, 
spreading extensively eastward along that road, a few 
plants in a field bordering the east side of Lancaster Lake, 


1923 (J H Ehiers) 

SOLIOAGO CAESIA L E * C 

Beech-maple forest on Colonial Point 
SoLiDAGO PLExiCAULis L (S lahfolta L ) Goldenrod E ♦ C 
Occasional in the beech-maple forest 
SOLIDAOO HI8PIDA Muhl E C 

Very common in the aspens Cecil 
SoLiDAOO uLioiNoaA Nutt Bog Goldenrod E C 


Local in tamarack and cedar bogs Mud Lake and Cecil 
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SOLIDAGO RIGIDIUSCULA (T & G ) Porter (S speciosa var 
angustaia T & G ) C 

Common on the jack pine plains south of Hurt Lake 
SoLiDAGO Gillmani (A Gray) Steele (*S racemo'ia var gilU 
mam (Gray) Fernald ) E 

On dunes along Lake Michigan in the Big Stone Bay region 
SoLIDAGO RUG08A Mill E C 

Mostly in burnt parts of cedar l)ogs, especially along roads 
m such places Gorge, ('ecil Var vtlhm (Pursh) Fernald 
in a swamp m the jack pine planes south of Burt Lake 
SoLiDAGO JUNCEA Alton E ♦ C 

In the aspens westward of Camp Davis and on the jack 
pine plains south of Burt Lake 

SOLIDAGO CANADENSIS L E C 

Common as a fireweed, occurring also m associations of 
dry sandy land, especially in the aspens and m the brambles 
Occasional as a ruderal Cecil 

SoUDAGO SEROTINA Alt E * C 

In the Ins association along Maple River 
SoLFDAGO ALT1S81MA L E * C 

In the Ins association along Maple River 
SoLlDAGO NEMORALIS Alt E * C 

Common on the jack pine plains south of Burt Lake, 
occasional in the pine land southeast of Bryant's 
SoUDAGO OHioFNSis Riddell E 

Common in the marshy meadows bordering boggy areas 
just west of Cecil Big Stone Bay 
SoiiiDAGo Houohtonii T & G E 

Swamps in Big Stone Bay 

Euthamia graminipolia (L ) Nutt (Sohdago gramtmfolta (L ) 
Sahsb) E C 

Common in Myrica and willow-thickets and m a few of the 
wet beach associations, as the Scirpus amencanus Cecil 
Aster macrophyllus L Ijarge-leaved Aster E C 

Beech-maple forest, aspens, and cedar bogs Cecil and 
Big Stone Bay region, abundant Var se^undus Burgess 
occurs m the Burt Lake beech-maple forests 
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Aster novae-anquab L E • C 

Occasional as a fireweed and in willow-thickets 
Aster puniceus L EC 

In cedar bogs, m openings and in roadside ditches 
Aster laevis L Smooth Aster E C 

A very common secondary species in the aspens Cecil 
Aster junceus Ait Rush Aster E (’ 

Common in bogs and other wet-ground associations along 
lakes and streams Cecil 

Aster lateriplords (L ) Britton E C 

Occasional m wet ground in ditches, along streams and in 
bogs Cecil 

Aster hirsuticaulis Lindl (A latenflonis var hirauhcauhs 

(Lmdl ) Porter) C 

Wet ground near Munro Lake 

Aster multiflorus Ait C 

In a roadside ditch in North Fishtail Bay 
Aster Tradescanti L E * C 

Occasional in wet ground 

Erioeron pulchellus Michx C 

Found in a burnt-over cedar bog in 191 1 (Gates) 

Erioeron philadelphicus L Philadelphia Ileabane E C 
As a ruderal and common in many wet-ground associations 
Cecil 

^rioeron annuus (L ) Pers Daisy Fleabane E * C 

A ruderal, occasional / 

Erioeron ramosus (Walt ) B S P EC 

A common ruderal and frequent in the aspens 
Leptilon canadense (L ) Britton {Engeron canadensis L ) 

Horseweed E C 


A common fireweed, also very abundant in the aspens 
296 Eupatoriaceae 

Eupatorium maculatum L (E purpureum var maculatum (L ) 
Dari) E C 

A dominant species in the Ins association, occasionally 
very abundant, as at the source of Bessey Creek 
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EuPAToniUM PURPURFtrM L Joo-pyc Weed h C 

A dominant species in the Irts association and occurring m 
many other associations of wet ground, including thickets 
and cedar bogs Cecil 

Eupatohium PKRi-OLiATUM L Bonosct E C 

Dominant in the Ins association, but occurring in many 
of the other wet-ground associations, as well as m some 
bramble areas Common (’^ciJ 

Lacinaria cylindracea (Michx ) Kuntze [Liairis cyhndracea 
Michx ) Blazing Star ( ' 

Locally abundant on the jack pine plains south of Burt 
Lake 


296 Antiiemidacfaf 

Aciiillfa Millefolium L Yarrow E C 

A common ruderal and common m the aspens Cecil 
Flowers mfrequently pink 

Anthemis Cotula L Mayweed E C 

Ruderal Cecil 

AnthEmis arvensis L C 

A few plants along a road near a farm-house east of North 
Fishtail 

Chrysanthemum Leucanthemum L (C Leucanthemu?n var 

pinnaiijidum Lecoq & Lamotte ) Ox-eye Daisy E C 

Ruderal and frequent m the aspens Cecil 

Chrysanthemum Parthenxum (L ) Pers Feverfew C 

Roadside between Munro and Mud lakes 

Chrysanthemum Balsamita L (C Balsamita var ianaceiotdes 
Boiss ) Mint Geranium C 

Roadsides, usually m the vicinity of farm-houses 

Tanacktxjm vulgabe L Tansy E * C 

Local along roads in the vicinity of farm-houses, infrequent 
Colonial Pomt 

TaNACETUM HXmONENSE Nutt E 

Common on sand-dunes along Lake Michigan in Cecil and 
Big Stone bays 
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Artemisia caudata Michx E 

Common on dunes along Lake Michigan m Cecil and Big 
Stone bays 

Artemisia Absinthium L Absinth E * (; 

Roadsides 

Artemisia annua L Wormwood E 

Collected in the mill-yard m Pellston, 1917 (H A Gleason) 

Artemisia biennis Willd E 

Roadsides west of Pellston Big Stone Bay 

Artemisia Stelleriana Boss E 

Cultivated in a garden in Pellston and persisting after 
abandonment 

Artemisia vulgaris L Common Mugwort C 

A patch along a road near Mud Lake 

297 Slnlcionidacfae 

Petasites palmata (Alt ) Gray E C 

A few plants in Reese’s Bog, Riggsville Bog, west of Lan- 
caster Lake and west of Pellston, but more common along 
boggy areas and in pine woods west of Cec il 

Erechtites fliKRACiFX)LiA (L ) Raf Iireweed E C 

A common fireweed, but quite local m its distribution, 
most frequently found following burns of beech-maple 
forests Cecil 

Senecio aureus L Golden Ragwort E C 

In a ditch along the railroad near Cecil and along Carp 
Creek m the gorge 

Senecio pauperculus Michx (f^enecto halsamitae Muhl ) E C 
Occasional in the aspens, best developed in low spots 
Specimens in dry years approach plaiknsis Nutt 

298 Carduaceae 

Arctium minus Schk {Arctium minus (Hill) Bernh ) Burdock, 

E C 

Ruderal and farm-yard weed, rarely in the aspens Cecil 
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CiRBiUM LANCEOLATUM (L ) Hill ('ommon Thistle E C 

A ruderal, not common Cecil 

CiRBiUM PncHKRi (Torr ) T & G L C 

Fairly common and characteristic of Ammophila dunes and 
infrequently on the strand m Cecil and Big Stone bajs 
CiRSIUM UNDULATUM (Nutt ) Sprcilg E 

A few plants in the mill-yard in Pellston, 1917 (H A 
Gleason) 

CiRBiUM HiLLii (Canby) Ft rnald C 

On the jack pine plains south of Burt Lake 
CiRBiUM MUTicuM Miclix SwaiTip Thistle E C 

Occasional m wet places in the bramble association, but 
more commonly along streams through cedar bogs, or 
through willow-thickets, gorge Cecil 
CiRBiuM ARVENBE (L ) Scop Caiiaila Thistle E C 

A ruderal and in the asjiens, becoming locally abundant 
White-flowercd plants have lietn found Cecil 

300 Lactucaceae 


CicHORiuu Intybub L Chicory E C 

A ruderal becoming more frequent in the vicinity of farm- 
houses, Riggsville, Cheboygan, etc Cecil 
Traqopogon pratensib L Yellow Salsify E C 

Ruderal, Pellston, east side of Burt Lake, infrequent 
Traqopogon porrifolius L Purple Oyster Plant E C 

A ruderal, east side of Burt Lake, rare 
Taraxacum vulgare (Lam ) Schrank {T officinale Weber, 
LeorUodon Taraxacum L ) Dandelion E C 

Ruderal, etc Fairly common in the aspens Cecil 
SoNCHUB ABPER (L ) Hill Sow-thistle E C 

Ruderal and farm-ysu'd weed, infrequent 
Lactuca virosa L (Lactuca scanola L ) Prickly Lettuce E * C 
Ruderal, uncommon 

Lactuca virosa integbata Qren A Godr C 

Ruderal and a field weed, not common 
Lactuca canadensis L Wild Lettuce E C 
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A common ruderal and rather abundant m the aspens 
Also as a fireweed Cccd 

Lactuca SAGiTTiPOLiA Ell (L t7itegnfolia Bigcl ) E * C 

Occasional as a ruderal and a fireweed 
Lactuca pulchella (Pursh) DC' C 

Found by Gleason in 1911, ruderal 
Lactuca spicata (Lam ) Hitchcock Tall Blue Ijcttuco E * (^ 
Occasional in beech-maple forests, tamarack and cedar bogs 
Var INTEGRIFOLIA (A Gray) Britton occurs in a beech- 
maple forest 

Hieracium canadensf Mich\ Hawkweed E * C 

Fairly frequent in the aspens 

Hieracium paniculatum L C 

Infrequent in the aspens — the plants with glandular 
pedicels 

Hieracium scabrum Michx E C 

Fairly common in the aspens and in thickets 
Hieracium Gronovii L C 

Rare, in the aspens 

Hieracium venosum L EC 

An abundant secondary species in the aspens Cecil 
Hieracium pratense Tausch Field Hawkweed C 

Three plants found by F M Loew in a beech-maple area in 
1911 

Hieracium aurantiacum L Orange Hawkweed E C 

Occasional along roads and in the aspens on the better soils, 
whether upland or lowland Becoming more common 

More conspicuous some years than others 
Nabalus albus (L ) Hook (Prenanthes alba L ) Rattlesnake- 
root E • C 

Infrequent on low ground in thickets 
Nabalus racemosus (Michx ) DC {Prenanthes racemosa Michx ) 

E C 

Occasional m the aspens In low ground west of Cecil 
Colonial Point 
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THE STRUCTURE OF THE MAPLE-BEECH 
ASSOCIATION IN NORTHERN MICHIGAN 

HENRY ALLAN GLEASON 
INTRODUCTION 

Thf northern part of tho Lower Peninsula of Michigan was 
ongmally occupied chiefly by two plant associations, the one 
charact-enztd by Norway pine and white pine, and the other by 
sugar maple and l>eech Only a sraall proportion of the area was 
held by the numerous minor associations which constitute the 
varied vegetation of bogs, swamps, shores, and dunes Of these 
two important associations, the pine forest was composed clnefly 
of northern species, which in this region were near or at their 
southern limit, while the hardwood forest of beech, elm, bass- 
wood, sugar maple, and other deciduous trees included chiefly 
southern species, which found their northern limit of distribution 
here or a comparatively short distance farther north 

Abundant evidence has lieen brought forward to show that 
the pine forests are a part of a great senes of associations which 
have been closely related to one another since prc-glacial time, 
which are connected by certain definite succession al trends, and 
which occupy the same general range, extending in a broad belt 
across the continent from Alaska to Newfoundland Tho hard- 
wood forest IS, similarly, a part of another great vegetation- 
complex, occupying most of the land between the Missouri 
Valley and the Atlantic Ocean and between the Great Lakes 
and tho southern end of the Appalachian Mountain system 
It has also been shown for this portion of Michigan, and the 
same condition is doubtless true for many other regions as well, 
that there is great competition between the various associations 
of these two complexes wherever they come in contact, and that 

2S5 
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m general the associationa of the southern complex tend to din- 
place those of the northern This was early demonstrated by 
Whitford (1901) and needs no further discussion here Again, 
it seems entirely probable that this present tendency is only the 
continuation of a similar competition between the two types of 
vegetation which has existed since shortly after the close of the 
last glacial period, the general result of which (Gleason, 1923) 
has been the retreat northward of the pme forests and the 
associations related to them for some three hundred or four 
hundred miles and the corresponding advance of the hardwood 
forest for the same distance 

Numerous papers have aptx?ared during the past two decades 
dealing with the general ecology and distribution of these two 
typos of vegetation Two of the more recent arc those by Clay- 
berg (1920), who well descril)es the environment and the hfe- 
history of the maple-beech forest and its relations to the other 
associations of the region, and by Quick (1924), who discusses 
the general distribution of the association throughout the Lower 
Peninsula of Michigan Both authors cite the important earlier 
papers in their bibliographies 

No paper, however, has so far presented a full statement of 
the flonstic structure of this exceedingly important association 
Since it is rapidly disappearing before the encroachment of the 
lumberman, it seems highly desirable to put on record an 
account of the component speciea and of their relative impor- 
tance During the summer of 1923, the writer accompanied 
Dr Lee R Dice, of the Zoological Museum of the University 
of Michigan, on a reconnaissance of some large tracts of virgin 
maple-beech forest, and to the observations made then he has 
added others made by him at various times and places in the 
same general region 


AREAS EXAMINED 

1 A square mile of virgin forest on Section 13, Town 30 
North, Range 5 West, in the extreme eastern end of Antrim 
County, bordermg on Otsego County, about six miles east of 
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Alba The whole surface is essentially flat and without surface 
drainage, soil sandy, allowing easy percolation of rain water, 
altitude about 1200 feet 

2 A square mile on Section 8, Town 30 North, Range 4 
West, near the western end of Otsego County, ibout two miles 
northeast of Area 1 and with the same topography and soil 

3 A square mile on Section 17, Town 30 North, Range 4 
West, m Ots(go County, adjoining Area 2 on the south and with 
the same topography and soil 

4 A tract almost a square mile m extent on Section 35, 
Town 32 North, Range 4 West, in the eastern end of Charlevoix 
County, al)out eight miles north of Area 2 The surface is 
rolling, freely traversed by narrow ravines with gently sloping 
sides which carry flood waters only, soil sandy, altitude prob- 
ably about 1000 feet and distinctly lower than the high morainic 
hills of the vicinity 

5 A small tract, not exceeding forty acres m extent, on the 
land of the State Game Refuge in Emmet ('ounty, about nine 
miles southwest of Mackinaw City, on an old beach of Lake 
Nipissing, soil sandy, surface level, altitude about 650 feet 
The area is completely suriounded by coniferous forest, composed 
chiefly of arbor-vitac and balsam on the low ground of the same 
general level and of pine on the adjommg high fossil dunes 

METHOD 

The composition of the dominant forest layer was determined 
by counting all the trees six inches or more in diameter on a 
strip about fifty feet wide extending across the area, and the 
results are here expressed m percentages The frequency of the 
secondary species, including the herbs, shrubs, and seedling 
trees, was determined by hsting every species in each of 100 
quadrats one meter square The results of this count are ex- 
pressed by a percentage known as the frequency index, showmg 
the percentage of the total quadrats examined (in this case 100 
in each area) in which the species actually occurs The quadrats 
were located in a strip, spaced ten paces apart, and the strip 
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IS accordingly 1000 paces long, extending across the area, or 
back and forth m the small Area 5 Quadrats were in every 
case counted where they lay, no matter what might l>e the local 
conditions on each Thus some were largely occupied by large 
trees, others by fallen logs, and others by dense thickets of 
shrubbery Determination of the frequency index by this 
method is of course impartial it indicak's the important species, 
expresses the relative importance and commonness of each, and 
gives a basis of data upon which the total number of species 
may be calculated with a high degree of accuracy In addition 
to these statistical observations, all other species of vascular 
plants were listed so far as noted 

In every plant association of considerable age and general 
uniformity of environment, of which the maple-beech forest is an 
excellent illustration, the vegetation attains also a great uniform- 
ity A hundred quadrats, scattered widely over an area, are sure 
to include all the typical species and the frequency index shows 
their relative importance Other species of minor importance 
may be represented by so few individuals that they are not 
included in any of the quadrats, but arc noted elsewhere, while 
still others may escape attention completely unless every square 
foot of the area is searched The number of these unobserved 
species may be estimated with great accuracy, since the increase 
in number of species from small tracts to large varies as the 
logarithm of the area 

In the following tables, the 'frequency index of each species is 
expressed in figures, the presence of a species outside the quad- 
rats 18 indicated by a;, and blanks indicate that the species was 
not observed m the area The first table refers only to trees 
more than six inches in diameter, while reference to trees in the 
second table pertains only to seedlings and saplings Scientific 
names follow the usage of Gray's New Manual of Boianyy with 
the exception of certain species of Carex, for the identification of 
which the writer is under obbgations to Mrs John H Ehlers 
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TABLE 1 

Composition of TBt Porfst Covfr 



Aula 

SPECIES 

1 

2 

3 

4 

Arpr Saccharum 

91 j 

75 

75 

48 

Bctula lutca 

4 ' 

1 

4 

X 

grandifolia 

X 

1 

5 

28 

Ostrys virgiDiana 
lilia amcncana 


X 

1 


1 

4 

1 

1 

Tsuga canadensis 

X 

1 

5 

3 

Ulmus amcneann 

4 

IS 

9 

20 


TABLE n 

Frfqxjency Index of Secondary &pfriF*R 
A fiPECIFfl normally AftflOCIATI'D WITH THE MAI I I* >BEECH ArtSO( lATlON 


SPECIES 



Area 



1 

2 

3 1 

4 

i 

5 

Acer Saccharum 

100 

100 

100 

100 

100 

Acer spicutum 

3 

9 

5 1 

10 


Actaea alba 

X 

X 



3 

Adiantum pcdatum 

1 

4 

X 

9 1 


Aralia nudicaulis 

20 

36 

45 

24 

4 

Araba rsoemosa 

X 


X 

1 


Ansaetna tnphyllum 

X 

8 

X 

n 


Asaruin canadcnsi 




1 


Aapidiutn spinuloeum 

44 

41 

07 

38 


Betula lutca 

3 

X 

X 

1 

3 

Botrychmm virginianum 

1 1 




X 

Brachyelytrum erectum 

X 


1 



Carex arctata 

1 


4 

3 


Carex convoluta 




X 


Carex tntumescenB 

4 

3 

1 

X 


Carex laxiflora latifoba 




X 


Carex Icpionervia 



1 


2 
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TABLE n — Cordxnued 
Frequency Index op Secondary Species 

A SPECIES NORMALLY ASSOCIATED WITH THE MAPLE-BEECH ASSOCIATION 



Area 

SPECIES 

1 

2 

3 

4 

6 

Caulophyllum thalittroid^B 

X 

\ 

X 

X 


Cornufi aliernifoliR 

1 

1 

X 

X 


Oirylus roetrata 


X 

1 



Cyatoptena frafolis 



1 

! X 

X 

Fagus grandiloba 

X 

Z 

5 

70 

14 

Fraxinus amencana 






Gahum tnflorum 

11 

22 

7 

20 

X 

Geraoium Robertianum 


7 

X 

2 


Hepatica acuiiloba 




2 


Mdica Smithij 


1 

X 

5 


Milium effusura 

3 

8 

11 

3 


Mitella diphylla 

Monotropa umflora 




X 

1 

Osraorhiaa Claytoni 

10 

61 

3 

78 

1 

Qgtrya virginiana 


X 

X 

X 


Oxahs Acetoeella 



X 



Polygonatum biflorum 

18 

8 

10 

8 


Psedera quinquefolia 




3 


Ribea Cynoabati 

4 

8 

2 

1 


SambucuB racemosa 

0 

32 

9 

23 


Smilaoina racpoiosa 

X 

2 

2 

6 

13 

Streptopufl roseiifl 

3 , 

X 

6 

j 


Thalictnim dioicum 

X 





Tiarella cordifolia 

69 

60 

40 

20 


Tilia amencana 

2 

3 

1 

2 


Tnlhum grandiflonim 

3 

X 

6 

7 

3 

Ulmus amencana 

22 

21 

23 

18 


Ulmua fulva 

X 





Viburnum aoenfoLum 

1 

X 




Viola scabnuscula 

28 

69 

13 

41 
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TABLE IT — Continued 

B 8PBCIBS NORMALLY ASSOCIATED \MTJf CONIFEROUS FORESTS, EITHER 
OF BOO OR OK UPLAND 


SPECIES 



Arla 



1 

2 

3 

4 

5 

Abies balsamca 





X 

Aster macrophylluH 



1 


X 

Circoea intermedia 


1 


1 


Clintonia borealis 



X 


1 

Cornus canadensis 





X 

Lonicera canadensis 

1 

1 

4 

X 

4 

Lycopodium annotinum 





12 

Maiantheinum canadense 

2 

3 

14 

5 

13 

Mitchella ro|>en8 

2 

3 

5 

5 

35 

Pinus Strobus 



X 



Pyrola amentana 





X 

Pyrola secunda 





4 

Btreptopus arapIexifoUus 

X 

1 

2 ^ 



Taxus canadensis 

X 



X 

2o 

Tnontalis americana 

2 


4 


41 

Tnlliuin cemuum 

X 






C BPEC1E6 NORMALLY ASSOCIATED WITH THE ASPEN FOREST 


Area 


SPECIES 


2 

3 

4 

5 

Acer pennsylvanicum 

mH 



X 

14 

Acer rubrum 






DiervtUa Lonicera 



1 



Hamaxnelis virjpniana 




i 


L&ctuca spioata 


X 


X 


Oryiopsis asperifolia 






Polygonum cilinodo 


X 




Pnmu* virginiana 

1 



X 

X 

RubuB alleghemensis 

4 

2 

21 



RubuB idaeuB aculeatiBsiinuB 


16 
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TABLE n — Cmduded 


D MlSCELLANEOtlB OH UNIDENTIFIED BPBCIEB 



(iBNERAIi DISCUSSION 

A survey of the preceding tables reveals some interesting 
conditions and enables us to draw certain conclusions respecting 
the ecology of this association A summary of the statistical 
matter may first be presented The total number of species ob- 
served is 79, of which 78 occur as secondary species m the 
ground cover, and 7 are trees which at maturity form the forest 
cover Other species of trees are represented, of which mature 
individuals were not observed Hemlock is the single arborescent 
species of which young plants were not detected 

The average number of secondary species per meter quadrat 
18 2 93 m Area 5, and varies from' 3 73 to 5 17 in Areas 1 to 4 
The probable total number of species for a square mile of the 
association is computed to range from 84 in Area 1 to 100 m 
Area 3, and the total flora of the association in the northern 
part of the Lower Penmsula probably does not exceed 200 spe- 
cies, excluding those recently introduced as a result of grazing, 
partial clearing, occasional fires, or other human activities 
The allotment of species among the four ecological groups 
may be open to criticism As they stand, however, the first, 
containing the species considered to be normal to the maple- 
beech association, includes 23 species represented m four or ail 
of the five areas, and 24 species limited to three areas or fewer 
Groups B and C, containing the casual species, include only five 
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of general distribution through four or all of the areas, and 21 
restricted to three areas or fewer, and two-thirds of these are 
reported from a single area only The average frequency index 
of the species in Group A is H, Group B, 5, Group C, 3, 
Group D, 2 Within Group A, thost spi'cies which are repre- 
sented in four or five areas have an average frequency of 18, 
which sinks to 1 for the sj>ecies limited to three or fewer areas 
Twenty- three six'cies are accordingly indicated by the tables 
as the characteristic species of the association, distinguish! d not 
only by wide distribution among the areas, but also by high 
frequency indexes within the areas These species are as fol- 
lows 

Trees 

Acer Saccharum Tiha americana 

lictula lutca XJlmus amencana 

Fagus grandifoha 

Shrubs 

Acer 8pi( atuni Ribea Oynosbati 

Cornufl altemifoha Sambucus racemoBa 

Herbs 

Adiantum pedatum Milium eflfusum 

Aralia nuduauiiH Osmorhua Claytom 

Ansaemu tnphyllum Polygonatura biflorum 

Aspidiuin spinulosuin Smilacma racemosa 

C’arex mtumescena 'liarella cordifolia 

Caulophylium thahctroides 'Inllium grandifloruin 

Galium tnflorum Viola gcabnuscula 


It 18 probable that other prevcrnal species belong in this 
category, but these plants had completed their vegetative cycle 
and disappeared above ground before August, when this survey 
was made 

A high frequency index necessarily requires a large number 
of individuals, and it is generally true that the number of individ- 
uals of any species is an indication of the degree of its adaption 
to the environment These twenty-three species are accordingly 
distinguished, m general, as the ones best fitted to hve and multi- 
ply m the prevailing environment and under the strenuous compe- 
tition of the maple-beech forest Some of them have a uniformly 
high frequency index, as Acer Saccharum^ Asptdtum sptnvhmm^ 
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and TtareUa cordtfohaj others are very constant in their abun- 
dance, as Ulmvs amencana, but a few show stnkniR variations m 
frequency, as Osmorhtza Claytoni and Fagiis grandtfoha In the 
latter cases, the variation is too great to be ascribed merely to 
chance, and a causal difference in environment is suggested The 
nature of these environmental differences, if they exist, cannot 
be accurately determined except by experimental methods, but 
there is good reason, in tlie case of Fogies grandifolia at least, for 
believmg that soil moisture is the controlling factor 

In Areas 1, 2, and 3 the terrain is high and level Rain-water 
percolates into the ground at once and doubtless reaches a con- 
siderable depth, later to emerge in springs around the margin of 
the plateau on which these areas are situated In these three 
areas beech is relatively rare, especially in the seedling stage 
But in Area 4, situated on rolling ground at a lower elevation 
and probably better supplied by water by seepage, seedling beech 
is abundant and mature trees constitute a considerable part of 
the forest In a tract of hardwoods on the northwest shore of 
Burt Lake, where subterranean water seeps out into several 
boggy spots, mature beeches constitute 42 per cent of the forest, 
and the frequency index of seedlings rises to 43 Along a bluff 
west of Douglas Lake, now cleared, beech onginally composed 
28 per cent of the forest cover During the dry summer of 1923, 
it was very evident that beech seedlings were suffering from 
drought in the first three areas, ^hile m Area 4 they showed no 
sign of such injury It is probably safe to conclude that the 
proportion of beech in the association depends chiefly on the 
amount of available water 

Hemlock is present in all five areas in a small and rather 
variable amount, but hemlock seedlings were not observed 
Records by Dr Frank C Gates or by the writer, extending over 
a period of thirteen years at the Biological Station of the Uni- 
versity of Michigan in Cheboygan County, indicate that repro- 
duction of hemlock is very rare, and the general deficiency of 
hemlock saplmgs shows that this condition has prevailed for 
many years Almost all hemlock trees m the hardwood forests 
of the region are veterans After their death, which may be 
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expected in a comparatively short time, hemlock will practically 
disappear as a component of the association On the other hand, 
conditions were undoubtedly favorable for the establishment of 
hemlock some three centuries ago, when the present veterans 
were seedlings Such a period is too short to expect any funda- 
mental climatic vaiiation to have taken place, and it is more 
plausible to assume tentatively that the chief environmental 
change has bren caust^d by the vegetation itself Tlie forest 
cover has a great effect on the environment of the ground vege- 
tation, through its control of light, through its effect on the 
physical nature of the soil by the addition of fallen vegetable 
matter and the chemical nature by the decomposition of twigs 
and leaves, and through its control of the soil fauna and flora 
Whatever the vegetation of throe hundred years ago may have 
been, it evidently produced an environment in which hemlock 
seeds could germinate and grow, and that is not true of the 
present forest cover of maple and botch 

If the g<‘neral successional relations of the coniferous and 
deciduous forests, as described by Whitford, are conceded, it 
follows that, m general, the youngest part of the deciduous 
forest IS near its margin where it comes in contact with the 
earlier coniferous associations, and that small detached bodies of 
hardwood are generally younger than those of large extent 
Areas 1 to 3 are all parts of a great body of maple-beech forest 
which originally covered many square miles of land without 
interruption, while Area 5 is a small detached body, several miles 
from the nearest forest of the same type In Area 2 for example, 
there are 30 species assigned to Group A, species characteristic 
of the hardwood association, with an average frequency index 
of 16, and only five species of Group B, including those normal 
to coniferous forests, with an average frequency index of 3 In 
Area 5, Group A is represented by only 13 species, with an 
average frequency of 11, while Group B has 12 species with an 
average frequency of 11 The contrast between the two areas, 
os shown by these figures, is striking, and may well indicate 
that Area 2 is considerably older than Area 6, either ecologically 
or chronologically, and perhaps both 
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There is other ecological evidence, largely of a circumstantial 
nature, pointing to the same conclusion, which may be expressed 
by the following general thtory The hemlock forest represents 
the mesophytic chniav of various suceessional senes of th( 
northern type of vegetation, and the veteran hemlocks of the 
modern hardwood forest are the last generation of tries of this 
earlier association Succession by hardwood forests is a modern 
process, which in some places lias not yet lieen completed in 
respect to the secondary speties, and the present veteran trees 
of sugar maple and Weeh leprescnt, in sonu places at least, the 
first generation of dominant species of this association 

OFNhRAL CONCLUSIONS 

1 The hardwood forest of the region is dominated by sugar 
maple, with beech, bach, elm, and basswood as important co- 
dominants, the proportions of each depending on the available 
moisture 

2 The flora of the association includes some two hundred 
species of vascular plants, of which about a sfore are regarded 
as characteristic, and of which many others are chance invaders 
from neighboiing associations or relicts of an earlier occupation 
of the land by coniferous forest Hemlock belongs in the latter 
category 

3 The hardwood forest m still young historically and may 
have attained its full ecological dpminance only one generation 
(about three centuries) ago 

Nkw York Botanical Garden 
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AN ECOLOGICAL STUDY OF MUD LAKE 

BOG, cheboy(;an county, 

MICHIGAN * 

LOUISK C,{)K, KLHIL L UK KhON \ND !• Oil H W(K)I LIIT 

Mud Lak> is a small p( at lM)g lake in Iho northwf str rn part 
of Inv( rn(*sH Township, Choboygan County, Michigan (See 
Map 11) The lake itself is ainjiit one fifth of a mile wide and 
approximately twice as long (Fig 4) The greatest depth is 



Fio 4 General View of Mud Lake Bog from the Southeast 
AuKtut 1921 Perry A GUok 

• A contribution from the Biological Station of the University of 
Michigan 

The work at Mud Lake was done under the direction and supervision 
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twenty-two feet The shortest distance to sand is eight feet 
The lake itself is alkaline while the surrounding mat is decidedly 
acid (See Table) It has a small stream Sowing into it at the 
southeast side and an outlet, with no perceptible current, ex- 
cepting in tunes of high water, at the northwest side The bog 
forest at the northwest continues for two nules, where it joins 
the bog forest extending up from Carp Lake, Although the bog 
evidently drains mto Carp Lake, there is no perceptible stream 
flowing from one bog to the other, so that most of the drainage 
13 probably due to seepage 

The open water of the lake is surrounded by a quaking mat 
of vegetation Much of the mat is made up of S’phagnum spp 
The Carex yUt/ormw,^ Ins-Aspidium and Chamaedaphne associa- 
tions are also present on the mat The mat varies m width 
from one or two feet to a quarter of a mile It also vanes in 
atabihty In some places it is fairly dry and level, but more 
often it IS hummocky and spongy, with very wet areas m the 
depressions 

At the outer edge of the mat the high shrub zone is present 
and IS dommated by the Nemopantbus-Alnus consocies of the 
high bog shrub association The best examples of the high shrub 
zone are found at the north side of the lake, where the shrubs 
are very numerous and grow close together 

Beyond the high shrub zone is the lowland Thuja-Picea-Lanx 
forest. On the higher> better drained land adjoining, trees such 
as Acer eacduirumf Fagw grandtfdta, Acer rubnm and Osfrya 
vtrgtntana are found , 

While there are a few examples of pure associations, as a 

of Dr F C Oates white the authors were enroUed as students at tiie 
University of Michigan Biologieal 8tation, Cheboygan Caunfy, Miohigaa 
It was begun durug the summer of 1032 by Louim Goe and was. continued 
dunng the summer of 1923 by Louise Goe, Elsie Erickson and Edith Wod* 
lett Elsie Enckson was primanty responnble for the map, Edith Wool- 
lett for the peat readings, and Louise Goe for the geoetal eoolonoat de- 
scription, althouid^ the three authors are jointly responsible for the entire 
paper 

^ The nomenclature is that of Gray's Neu> Mmud cf Bofsnpr seventh 
editicHi 
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general thing there is more or less of an interminglmg, and many 
species present in an association may not belong there, but may 
be cither invaders or relicts This is especially true m the Iris 
association Since the fires, Typha leUtfoha has mvaded this 
association until the Ins has been crowded out In 1921 there 
was still a httle left, but in 1922 it had completely disappeared 
(Fig 5) 



Fio 5. South Shore of Mud Lake, showing Atpuhttm iMyptent, 
Typha latifolta, Carex ipp and Calamayrottu tnexpanaa 
July. 1023 Idnilie Qoe 


Fires of various degrees of seventy have burped over most 
of the bog, but the latest severe one was in 1916 The worst 
bummg in this fire was at the northeast and e-ast sides of the 
lake Dead trees and charred stumps still remain m large 
numbers Between the hummocks caused by the roots Of dead 
trees are large areas of Polytnehum juntpennunit a condition 
vidiich also mdicates severe bummg Fires have burned through 
at the southeast side where the mat is very wide and also on the 
west side Because of its natural protection the south side of 
the lake is practically untouched (Fig 6) There the mat is 
very narrow, m some places almost non-existent, and the trees 





Fia 6 General View of the Southern Edge of Mud Lake 
July 1910 Jf C OftU* 

At the northeast, east, south and west sides of the lake, 
beyond the bog forest, is higher land where aspens and fire weed 
are abundant 

The vegetation of the Mud Lake Bog may be divided accord- 
ing to habitat into the following natural ilivisions 

A Open Water / 

1 Chara-Potomogefon Assonation 

2 Castalia-Nymphaea Association 
B Mat 

1 CareJ! filijormis Association 

2 Ins-Aspidium Assw lation 

3 Chamaedaphne Association 
C High Shrubs 

1 Nemopanthufl-AInus conMocies of the high bog shrub Asso- 
ciation 

D Boo Forest 

1 Laru-Picea-Thuja Association 

The lake has a very even shore-lino which is practically un- 
broken for a number of feet at a time There is a false bottom 




Fio 7 General View of the Southeaatem Comer of Mud Lake, 
the False Bottom above Water* 

Tbe small plants carpeting tlir mud aro EleochartM ohva£ea August, 1921 Perry A GUok. 


The number of plant species found in the lake is not large 
(jrowing submerged upon the false bottom the Chara-Potamoge- 
ton association is represented by PotamogeUm spp and by 
Mynophyllum spicatum 

The floating aquatics are represented by the Castalia- 
Nymphaea association These plants are found m isolated cases 
in the center of the lake and fairly well out in open water, but 
the most typical habitat for them is fairly close to the shore 
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where there are httle bays In some of the very moist de- 
pressions on the mat. among the species of Sphagnum, both 
Castaha and Nymphaea wore found Although Nymphaea advena 
18 fairly well represented, Castaha odorata is much more abun- 
dant In the open water of the stream at the southeast side 
Lemna minor is very abundant 

All around the lake there are clumps of Carex JUiformts some- 
times extending out in jagged patches into the water, but more 
often in pure stands forming close mats which cover large areas 
The roots of this plant mat together and the mats thus formed are 
hard to break through and provide a place where other plants 
can grow When the Carex fihfortnis mat has become fairly 
solid, other plants begin to invade, chiefly grasses and sedges 

FoUowmg the Carex fihformts association, plants characteristic 
of the Ins-Aspidium association begin to appear Of these, 
Asptdtum ihelypteriSj Asptdium spinulosum. Campanula apart’- 
noidesy Drosera rotundifoliaf PotentiUa palustris and Lysimachia 
terrestna were the ones most commonly found at Mud Lake 

With the Chamaedaphne several additional ericaceous shrubs 
were associated The Chamaedaphne area was, for the most 
part, drier than either of the preceding areas, but no part of the 
bog was entirely dry durmg the summer of either 1922 or 1923 
The bulk of the mat m this association was made up of a number 
of species of Sphagnum, including Sphagnum captUaceum ieneUumj 
Sphagnum fuacum. Sphagnum cuapidaium and Sphagnum dusenti 
The most common herbs and ^rubs in this association are 
Andromeda glaucophyUa, Drosera rotundr/obaj Kalmza pohfobay 
Ledum groenlandicum^ Menyanthea tnfohay Sarracenta purpurea, 
Scheuchzerta palustris, Vaccinium oxycoccoa, Vacamum pefinsyU 
vanxeum ntgrum It is in this area that the orchids are present 
There were several species present at Mud Lake includmg 
Habenana hyperbarea^ Habenana blephartgloUia, Habenarta pay- 
chodea, Arethuaa bvXbosa, Calopogon pulcheUua and Pogonta 
ophxogloaaotdea 

A high bog shrub association succeeds the Chamaedaphne 
In it Alnua incana, Nemopanihua mucranaia and Ilex vertiaUata 
are dominant Other shrubs present are Rhamnus almfolta 
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Viburnum cansinoideSj and soodlings of Lanx laricinUy Picea 
niarianay Ptcea amaderms and Pgrus nrhulifolid 

At many places about tho lakt both tin Cartx filiformin mat 
and tho Ins association aie niissnij^ ami tithci ( hamaedaphno or 
Alnus are at tin water’s odgt A f( w h ( t lx hind it tin higli 
shiubs and trees ap|xar 

Ihe bog IS open and the plants glowing m it aie exposed to 
wind, light and heat There is practically no shad( (\( opting 
that afforded by the few scattered trees and occasional shiuhs 
rin re is always a supply of wab i available but, Ixcaiist of the 
stagnant conditions, oxidation and the removal of humic acids 
IS slow The plants growing in tin bog hav( many \croph>ti( 
arl iptations, such as leatliery leaves and sfjeciil water-absorption 
strut tur(»s, but tln^y an* nnnly xeroinorphic rather than true 
xerophytes 

In tho lowland forest which succeeds the oixm prat bog the 
condition is quite different The Hoor of the foicst is well shaded 
and very little direct sunlight enters There are many bare 
places in it Mosses are eiuite abundant esix'cially s^hcks of 
Mnium, Thuidmm and Hylocomium In some of the depressions 
where water is standing species of Sphagnum an* found In 
other wet aieas Drepanocladus is present In the higher places 
the ground plants woic quite mesophytic The herbs most 
commonly found are Coptis tnfohay Clmtoma borealiSy Cornus 
ca7iadmsi8f Mitchella repent Gaham Hpp , Linnaea borealib ameii- 
cana and Pyrola rp 

Tho trees are quite large and close together In areas which 
have not been disturbed Ptcea marianUy PiceA canadenms and 
Thuja occidenialis are practically the only trees in the forest 
Lanx lancina is found at the edge of the forest The forest at 
the south, southwest and north edges of tho bog are of this 
type, but examples of it may be found at almost any point 
about the lake 

In the lowland at the northeast part of the bog where fires 
have burned the trees, there is an area with considerable standing 
water with a thicket of young trees Here the aspens and the 
peat bog birch, Betula glanduLosay arc present in great numbers 
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Most of the forest surrounding Mud Lake is, however, of the 
first type 

There arc a numl>er of plants m the hog that are not common 
in the region and should be given api cial nu ntion At the west 
end of the lake Scirpics kudso?nanus is present Other plants 
which are rare in the region are Scheuchzerta palustns, Carex 
lunomf Pogonia ophioglos^oide^y Drosera longifolia and several of 
the mosses, Sphagnum papillosimiy Meesia inqatira^ Drejnino^ 
claduis vemicoms and Dicranum her gen i 

The peat borings, which were taken in certain definite lines 
Ix^ginning at the margin of the lake and exUndmg toward the 
outer edge of the bog, art indicated on the map The area 
about the Stations 0 and 10 was the shallowest, while that at 
Station 1 was the deejKist Rather firm uniform peat was found 
at an average depth of seven feet at the margin of the lake 
Beneath the peat, blue clay was present and beneath that, sand 
In the blue clay shells were found 

SUMMARY 

The vegetation on the mat of Mud Lake is that characteristic 
of bogs, Carex Jiliformts^ Charnaedaphne calyculataj Nemojmnthiis 
mucronata and Alniis tncana art among the most common foims 
Several species of Sphagnum arc present 
The forest which surrounds the bog is of the lowland Thuja- 
Picea-Lanx type 

Fires have burne<l through a liumbcr of times so that retro- 
gression has taken place and the natural successions ha\e been 
more or less disturbed and the associations intermingled 

There is very little living vegetation in the lake A false 
bottom occurs a short distance below its surface Below the 
false bottom peat in various stages is found Below the peat, 
blue clay is present, and below it, sand 

The greatest depth of the lake is twenty-two feet at Station 1 
The shallowest portion of the lake was nine feet in depth 

Eventually the entire Mud Lake bog may become a bog 
forest, but at the pre^sent time it is m a comparatively young 
stage with open water, mat and bog forest all present 
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PLAT RLADIN(rS 


Station I 

9 ft , ReliitinoiiH peat 
11 ft, KolatinouH iK'at with div 
and Kh( 11s 

13 ft , clay and |Hat 
15 ft clay with sonu phnt 
fibi ra 

17 ft , ptm blue clav 
19 ft , pure blue < lav 

21 ft , clay and sand mixed 

22 ft , part aand 

Station 2 

9 ft , latinona \h at 

10 ft , gclatmoUM ixat with clay 

11 ft , soft blue clay 
1 1 ft , blue cKv 

13 ft +, Hand, pure 

Station 3 

9 ft , gelatinous peat 

10 ft , gelatinous i>eat with clay 

11 ft, i)Juc (la>, inan> shells 

12 ft , pure sand 

Station 4 

8 ft , gelatinous peat 

9 ft , peat and blue clay 
9 ft , 6 in , pure sand 

Station 6 

8 ft , i)oat with plant remains 

9 ft , blue (lay and sand 
9 ft 6 in , pure sand 

Station 6 

8 ft , peat and plant rcmiuns 

9 ft , clay and sand 
10 ft , pure sand 

Station 7 

9 ft ^ pure peat 

10 ft , clay and sand 

1 1 ft , sand and gravel 

Station 8 

5 ft , liquid 

8 ft , gelatinous p^t, remains 
of plants 

10 ft , peat with plant remains 
and shells 


11 ff , ( Iji> witii snail sh( ils 

12 ft pure blue chy 

St\tion 9 

7 ft , peat with pi int n m iins 
9 ft , blue clay 
11 ft , ( uarst gravel 

Station 10 

7 ff , soft peat 
9 ft , blui clay 
9 ft b in , very hard c lay 
10 ft , Mini 

Station 11 

7 ft , at 

8 ft {Hat, (lay and Hind rniv 1 
8 ft b in , i>ur( sand 

Station J2 

7 ft , gclatinoim [xat 

7 ft b m , gelatinous {x^at Ih - 
( ornmg solid 

8 ft , sand and p( at mix< d 

Station 13 

5 ff , very liquid 
0 ft , pure peat 

10 ft , bhu ( lay 

11 ft , i)ure wind 

Between Stations 2 and 4 
Heading takin on the ynal 

1 On shore at Station 2 

2 ft , mostly wafer, some un- 
decayed plant rtmaina 
4 ft , watery peat 
6 ft , impurt peat, fi w sn ul 
shells 

8 ft , fine peat 
10 ft , clay and shollH 
13 ft , pure sand 

2 10 ft from shore 

13 ft , sand and clay, mostly 
Hti( ky clay 

3 50 ft from margin 

2 ft , undecayed plant re- 
mains Very liquid 
4 ft , gelatinous peat 
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8 ft , p(at with some plant 
remains 

10 ft , blue elav 
12 ft , ftaiid and ela\ nuxtd 
4 100 ft from margin 

2 ft , plant It mams unde- 
caj cd 

4 ft , plant rtmama partially 
de( a> ed 

Oft, i^ieat with plant rt- 
mmiifl 

8 ft , pure homogenous |m at 
10 ft , blue (lay 
12 ft , sand 

Station 7 — Frmn margin of lake 
throiigh fiaperi assoexatton 

1 At margin 

2 ft , giva, very soft peat with 
partialb deca>cd jilant re- 
mains 

4 ft , very soft gelatinous inat 
Oft, niostl> jxat some blue 
f lay anri very littk sand 
7 ft , Airy (uarse gravtl 

2 20 ft from margin 

2 ft , liquid 

4 ft , fairly uniform peat, ftw 
plant hl>er remains 

5 ft , sand 

3 45 ft from margin 
4 ft , sand 

4 60 ft from margin 

3 ft , soft peat 

4 ft , peat, blue elay and sand 
6 75 ft from margin 

4 ft , sand 

6 H5 h from margin 

2 ft , little peat, blue clav 
and sand 

7 150 ft from margin 

2 ft , gelatinous peat with 
decayed vtgetatwn No 
farthc r 

8 180 ft from margin 

1 ft 3m, blue clay and sand 

9 183 ft from margm 

1 ft 3 in , bhie clav and sand 

10 210 ft from margin 
1 ft , sand 


Station 5 — Trail fram margin 
through n^wyi ansocuUnm 

1 At margin 

2 ft , lic{uul 

4 ft , verv soft peat 

6 ft , hrm peat 

5 ft , fxat and blue clay 
8 ft 3 in , sand 

2 50 ft from margin 

4 ft , peat with partially de- 
fa>td plant remains 

1) ft , pun (xat 

7 ft , blue tlav 

7 ft 6 in , pure sand 

3 75 ft from margin 

7 ft , sand and (oarse gravel 

4 W) ft fnjm margin 

5 ft , blu< clay 
5 ft 2 m , sand 

5 100 ft from margin 

2 ft verv soft |Kat with 
plant remains 

3 ft , j)eut 

4 ft , IK at and blue elay 
4 ft 3 in , sand 

6 115 ft from margin 

4 ft, )K it, blut clay, and 
sand 

7 130 ft from margin 

2 ft 6 in , very soft peat with 
unde caved plant remains 

3 ft , course sand 

8 155 ft from margin 

1 ft 0 m , very soft iieat 
' I ft 9 in , coarse sand 

9 180 ft Aspen association starts 
1 ft , very soft peat and sand 

10 206 h from margin 
0 in , p< at and sand 

Station 3 — Frmn margin through 
Chamaedaphne aHnonation 
I At margin 

2 ft , liquid brownish peit 
4 ft , gc latmous peat, rather 
black 

6 ft , same os 4 ft record 
8 ft , same as 4 ft record 
10 ft , peat and blue clay, 
shells present 
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10ft 1 in, l)Iup (lay and 
fland, very bard 

2 100 ft fiuin margin 

2 ft , Ii(nud 

4 ft, cxtronwly ^(^alinoua 
f>o)t, mucii th(avin>c v<gL- 
tafion 

f) ft , fmriv uniform la 
tinuus i)t*it 

8 ft , iiiu(.h the H.imp aa at 
4 and (1 

9 ff (> in , Hoft brownish 
l>eiit 

10 ft , Hind 

3 2fK) ft from mari^n 

2 ft , 

4 ft Kaa 

0 ft rather s(»1kI f>oat, tan 
k 1( d inasH of plint roinains 
8 ft rathe r firm jm at, gn at 
many Hhdls and plant 
filx-rs 

10 ft , fairly firm ptat, Home 
plant filH rn 
10 ft 6 in , blue clay 

10 ft 9 in , whitish ( lay mix( d 
with toarse Band 

4 300 ft from margin 

2 ft , liquid 
4 ft , liquid 
0 ft , Inpiid 

8 ft, gtlatinous peat, ftw 

shells 

10ft, iieat and blue (lay, 

plant fibers 

1 1 ft , Hand 

6 400 ft from margin 

2 ft , liquid 
4 ft , liquid, gas 
0 ft , soft pent with un* 

decayed plant remaiiiH 
8 ft , rather firm pi at, par- 
tially d( cay(Hl plant re- 
mams 

10 ft , peat, slight mixture 
blue clay, plant remains 

11 ft , sand 

0 500 ft from margin 
2 ft , Lquid 


4 ft , liquiel, gas 
t) ft , jiartially decayed plant 
fillers 

8 ft , (inn pfat with ftw 
plant fibers 

10 ft , mostly ix^at httlt blue 
(lav, and partially d((aytd 
f)Iant RIh rs 

11 ft, mixture of blue clay 
and sand 

12 ft sand 

7 fiOO ft from margin 
2 ft , Iniuid 

4 ft , liquid 

0 ft , partially decayed plant 
fibers, soft jaat 

5 ft firm fx at partially de- 
lay ( d plant tiU rs 

10 ft , sand 

Station 4 - \i inMy BO ft from 

mar {/in 

1 In water of inlet 

7 ft , liquid IB at with plant 

8 ft, 

Station 13 

1 At margin of lake 
2 ft gas lujuid 

4 ft , gas, Iniuid jaat 
b ft , homogenous peat 

7 ft fi in , (oartM sand 

2 25 ft from margin 
4 ft , gas, soft peat 

0 ft , piJit, some plant re- 
mains 

8 ftr, santk 

3 50 ft from margin 

4 ft , soft brown fx^at with 
j)lant remains 
ft ft , homogenous peat 
7 ft , sand 

4 75 ft from margin 
4 ft , soft i>cat 

6 ft , homogenous jyeat 
6 ft 6 in , sand 

5 100 ft from margin 
0 ft , peat 

b ft 2 in , sand 
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List of Plants toimo Giiowino in thf Miro Lakf Bog 


Abies balsa mea 
Acer peniisyjvaiijcuin 
Acer rubrum 
Acer Haechanitn 
Acer 8[)i< atum 
Agnmonia Rryposepala 
Alnus incana 
Andromeda glaucophvlla 
AiM)(.>num an<iro8at iiufoiiura 
Anilia nudicauhs 
Araiia racemosa 
Aroeuthobiurn pusilJum 
An^thuna bullwsa 
Asclepias syriatu 
Aspidmm spinulosum 
Aspidiuin thol> ptc na 
Aster junceus 
Aster novae-angliac 
Aster spp 

Betula alba pap>nfcra 
Betula ^landulosa 
i^etula iutea 
Bidens oomosa 
Boehincria cylindnea 
Botrychium virgin mnum 
Calla palufltns 
Calo 2 XJgoD puJchcUus 
Caltlia palustna 
( ampanula apannoides 
CardaiTune ]>ratcnsis 
Carex l>ebbu 
Cartx comosa 
Carex ennita 
Carex tliandra 

Carex fihformis ( * C lasiocarpa) 

Carex hystencma 

C arex intiimesci ns 

Carex Jeptalea 

Carex Icptoncrvia 

Cartx limosa 

Carex oligoeperma 

Carox pauporeula 

Carex pauoiflora 

Carex scirpoides 

(^arex stricta 

Carex substneta 

Carex tenella 


C an \ f riHpt rma 
( an \ spp 
Cast alia otlor it i 
Chamiudaphm cal>eu!ata 
( i( uta bulbift ra 
C ireaca alpina 
C Untoiiia l^>rtalis 
C optis trifolia 
( orailorrhiza iKlnntorhiza 
( omue niTiadonHis 
C>pnf)edium hirsiituni 
DiervjJla lonKera 
Drosera longifidia 
Drosera mtundifidia 
Lleochans auiminata 
Kleochana obvatoa 
I pilobiuin animstifolium 
Epilobium molU 
Kpijmctis decipicns 
Knophorum ealhthnx 
J* riophorum virgmu um 
I nophonun vindi cannatum 
liiUputonurn purfjurcurn 
1 agus gramlifolia 
I^rugariu virgiznana 
Galium lubradoncum 
Galium tinctonum 
Galium tnfidum 
(jieum fit net um 
Gl>rcna nervata 
Iial>onana blephanglottis 
/ Hal>enaria hyi>erborca 
Halx!Tiana leucophaea 
Habcnana psychodcs 
Ilex vt rtn illata 
Ins versicolor 
Kfllmia polifolia 
Lanx lamina 
Ivcdurn groenlandjcum 
Txmna mmor 

Linnaea Ixiroalis amemana 
Lipans Idufolia 
Ixinicera oblongifolia 
Lycopus amentanus 
Lycopodium clavatuin 
Lysimachia terrestna 
Maianthemum canadensis 
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Molainpyrum hneirc 
Mcjivrtfinas tnfolm 
MiU holla n pt ns 
Mitolh nudi 

MfHsr s 

Dropanorladus vornicosus 
Ok ranuin l)orK< ni 
omiuni 8j) 

Mninm sp 
Mtcsia tnquctra 
P(>l>trichum junipcnnum 
SphaRninn (^ipillactuin tuidlum 
SphaRnum ruspidatum 
Sphagnum dusoiui 
SphaRTiutn girgensolinii 
Sphagnum me gLllamoum 
Sphagnum f>alu9tre 
Sphagnum papillosum 
Sphagnum wulhanum 
Thiudium sp 
MuhlonUrgia nuomosa 
Mynophyllum spicatuin 
Nemopanthus mucronata 
Nymphaca advona 
Cknothera bionms 
OnocUa tjonsibihs 
Onoclea struthiopteris 
Osmunda emnamomoa 
Osmunda regalia 
Ostrya virgin lanu 
PhtgopUns dryoptens 
Picea canadensis 

Picea monana and its bog raodifica- 
cation 

Pilea puimla 
Poa comfiresaa 
Poa pratenaie 


Pogonia ophioglossonk s 

Populus grandidcnt ita 

Populua IrLinuloidfs 

Pot( ntilla palust ns 

Potaiiiogeton spp 

I*runus i>enus\lvanica 

PU ns aqudina 

Pvrus amoncana 

Pvrus arbuUfolia 

Hhamnufl alnifoha 

Ud)<8 glandulosurn 

Rdxs tnsU albmcrvium 

llubus tnfloruK 

Uvnehospora alba 

Samconia purpurea 

Scheuch/ena jialustns 

Sdrpus hudsoiuanuH 

Sfjlidago rugosa 

Sulidogo uligmosa 

Spiranthes cemua 

Spiranthea romanzoffiana 

Taxus canotlensiH 

Ihuja Occident alls 

Tritn tails amencana 

Inglochm mantima 

fsuga canadensis 

Tvpha Litifolm 

irimus anurnana 

Utriculana intermedia 

Vaccinium canadonsc 

Vacemium matrocarpon 

Vaocmium jiennsylvanicum nigrum 

Vacemium oxycoccos 

Viburnum casamoidea 

Viola pallcua 

Viola spp 
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I able ok Typical Hydrooen Ion IUadinos Taken 
BY ])it Minna Ji-well in 1422 


DATE LOf ATION pll 

July II Station 7, < on ncrt( d \Mth lake t» 7 

U 16 ft inland 7 0 

II 60 ft inland, undfr Thuja 7 1 

Aug d Between Stations G and 7, 26 ft from lakt^ border of Ihuja 

and mat 0 8 

9 Station Id, in lake 7 1 

4 8 ft from lak< , Sphagnum nut d 0 

9 100 ft from lake, S])hagnum mat with h< vt ral dtad conifers ^ 4 

9 lagoon from lake lx tween Stations Id md 1 Mouth nar- 
row, hence little interchange of water with like 'i b 

9 76 ft luck from lagoon d d 

9 Zf} ft inland from Station 1, small Spruce 1 d'l 

9 C arex-Sphagnum mat betwen n Stations 1 and 2 d 26 

9 Ink t near trail 0 2 

9 Lagoon from mkt ru ar edge of woods 5 7 

10 irpjx?r waters of inlet among Thuja b 5 to h b 

10 Lake near outlet 7 2 

10 Outlet, 8 ft from lake 7 S to 8 0 

10 Outlet, 15 ft from lake m ( an x SO 

10 Sphagnum m vt lx tween Station H and I I G 

10 Same location, among wafer lihm (b reidings) 1 4 to d 7 

11 Care x-A^pidium mat near Station 5 10 ft from lake 0 2 

11 Same, 15 ft from lak< b 9 

11 Same, farther back Ix'fwi'en Hmal) Lanx, Alims and first 

Thuja 6 8 

11 Same, under first Ihuja G 0 

1 1 Same, among Typha fi ft from lake 5 8 

11 Same, among 1 ypha 10 ft from lake 6 2 

11 Same, beyond lypha some 12 ft from lake G 2 


Unwersity of MicmeiAN BioixiotVal Station 
C ajOBOYaAV, Michigan 



THE GENUS LEPIOTA IN THE 
UNITED STATES* 

C H KAUFFMAN 

A CAUEPUL business man takes an inventory of stock on 
hand at certain intervals in the development of his business 
It would appear that this common-sense procedure could be 
applied equally to systematic myeology, and that if the knowl- 
edge on hand wore put together in compact form, and the 
species no longer known or names no longer tenable could be 
thrown on the rubbish heap, a large amount of confusion and 
error in our accounts of existing plants would be eliminated 
It IS with the hope of bringing about some such result that the 
present paper has been prepared Various sections of the United 
States have been visited during the last ten years, and although 
comparatively few new species were discovered and not nearly 
all of the supposedly native or described species were collected, 
yet a sufficient number of studies have been made to make a 
review of the genus possible 

The genus I-.epiota comprises many species, and the mono- 
graphic accounts that have appeared from time to time indicate 
that the genus has special attractions for the mycologist Dr 
Peck, in the 35th Report of the New York State Afwseum, as long 
ago as 1884, gave a detailed account of eighteen species then 
known to him from that state C G Lloyd in one of his first 
numbers of Mycologtcal Notes, published in 1898, gives an 
account of seven of the larger species Since Mr Lloyd knows 
how to photograph fungi, it is to be regretted that he did not 
follow up hiB first output of agano pictures Then came A P 
Morgan's monograph of the genus, appearing m Volumes 12 and 

• Paper from the Department of Botany of the University of Michigan, 
No 216 


311 



312 


C H Kauffman 


13 of the Journal of Mycology ^ 1906-1907 I doubt whether 
mycologists have studied Mr Moigan^s arrangement of species 
as carefully as it deserves We have here an effort to lay a firm 
foundation for the American species within this genus, and Mr 
Morgan, by careful choosing of terms, tried to bring all related 
species together under headmgs which would indicate their 
morphological development Finally, a comprehensive account 
of all the known North American species api)eared in 1914, in 
the North American Floray Vol 10, Part I Here Dr Murnll 
recognises ninety-seven species, of whicli nine are segregated and 
placed in the genus Limacella, proposed in 1909 by F S Earle 

Since Peck's first list, the number of species recognized in 
the United States has increased fivefold Peck himself de- 
scribed a large number, and Professor Atkinson added some from 
time to time, Morgan himself named fifteen of those enumerated 
m his monograph, while Dr Murnll added a goodly numlx^r. 
especially from the poorly explored regions of the West and 
South 

Many of the ninety odd species now on record for the United 
States are too incompletely known and descrilxd The difficulty 
which Morgan encountered m properly placing species can be 
ea^Jily read between his lines Those which he himself collected 
and studied, he had no difficulty in placing under the appropriate 
section to which, by their structure and development, they 
naturally belonged, but when he was compelled to place a 
species described by someone else, he frequently had to guess at 
the possible structure of sucli plants, and sometimes he vacillated 
as regards the section into which the plant should be placed 
The present writer has experienced these same diflficulties, and 
some of the points involved will be discussed under ^‘Comments" 
later in the paper 

The name Lepiota was used for the first time by Persoon 
He apphed it to those whito-spored Agarics with an annulus on 
the stem and with mnate scales on the pileus Lange (9) in 
transferring Armtllarta meUea to the genus Lepiota seems to have 
gone back to Persoon's broad charactenzation of the group 
Lange, however, uses other arguments to support his attitude 
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Fries (4) limited the group, as a tribe under Agancus, much as 
we have it at present Qu61et (11) raised it to gcneiic rank The 
important European works dealing with the g( nus Ix'piota since 
the tune of Fries and Qu^let are those by Qu^Iet and Battaille 
(12), Ricken (14), Lange (9) and Rea (13) Further discussion 
of the views of European authors will be limikd to the sections 
below under Comments ” 

The genus Lepiota is here kept intact except for the removal 
of those species of the old group “granulosae,” which have ad- 
nate or adnexed gills, and which are thcTefore more properly 
Armillarias (8) A list of these is given below The genus has 
been divided into sections by various authors in different ways 
That these sections do not remain static in their content, merely 
shows once more the need of more accurate and complete knowl- 
edge of the species already described, and more care in describ- 
ing new ones In this paper the species are grouped in seven 
sections Lubricae, Viscidafe, Pruinosae, Subclypeolariae, Clypeo- 
lariae, Asperae, Procerac-annulosae 

If the morphological development from the initial button 
stage were already worked out for most of the species, then the 
grouping within these sections could be made permanent Only 
a few species, however, have lieen stuclud from this point of 
view Atkinson (J, 3) published an account of Lepiota dypeo- 
lanay Lepiota cristata and Lepiota seminvda From his studies 
on these and other species of agarics which possess partial veils 
or universal veils, he was able to point out the essential nature 
of these veils (2) In these papers he shows that a differentiated 
umversal veil can be detected around the young buttons of cer- 
tain species This enveloping zone Atkinson calls the blematogen 
and it may take one of two possible courses during the further 
development of the button or fruit-body, in the one case, the 
developing veil becomes mtergrown with the pnmary tissue of 
the pileus, and is therefore at length concrete with it, as in 
Lepiota dypeolaria, m the other case, there is a gelatinizing of an 
inner layer of hyphae of this outer envelopmg zone of tissue in 
such a way that it causes a loosening of the outer portion to form 
the volva, the latter then separates at maturity as m Amanita 
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or Amanitopsis This differentia tod tissue, which forms a true 
volva, Atkinson called the teleoblema The genus Lepiota is, 
then, definitely and generically distinct from Amanita and 
Amanitopsis, without reference to the other differences in de- 
velopment The variations in the character of the cap-covering, 
m different species of I-opiota, is doubtless due to the amount 
and texture of the tissue derived originally from the blematogcn 

If we turn now to the stem characters, we find that the facts 
conceniing the development of the annulus and stem-covering 
are not as dearly worked out as those of the pileus In sepa- 
rating the genus into sections, th( characters of the annulus and 
stem-covering play a rather important part These characters 
also arc generally poorly studied or recorded by those who 
describe new species, and it is here that difficulties arise wh(n 
monographic arrangements of the species are attempted Atkin- 
son has given us a clear picture of the layers of tissue of the 
stem-covering in Lepiota clypeolana Here the rather dense 
tissue m the gill cavity — later to become the partial veil and 
annulus — extends downward thinly to the base of the stem 
Enveloping this thin layer is the tissue of the universal veil, 
which is concrete with the inner layer and which breaks up into 
cottony scales It may be said, m passing, that these parts can 
be made out in the field with af good hand lens, and it is essen- 
tial that all species collected and described should be studied m 
this way when collected L clypeolana is an example of the 
kind of species which should go into< the section Clypeolariae as 
given below 

Atkinson gave some attention to the details of development of 
annulus and stem-covenng in Lepiota cnstala The blematogen 
on the stem is composed of hyphae parallel to the stem and is 
poorly developed, i e , there is so httle of it that the thin, almost 
linnotioeable, peronate sheath which terminates in the annulus 
when the plant is partly grown or expanded, cannot be accounted 
for by this layer Atkinson pointed out, however, that the thin, 
descenefing tissue connected with the tissue of the gill cavity 
later bec<Hne8 much thicker In the section Subclypeolanae, 
given below, there is probably this type of development through- 
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out the section, at least it may be awsuinod that only this type 
of species should be included in this section As constituted in 
the present paper, it will lx* seen that the presence of a definite 
annulus of the truly membranous type is tlu fundamental basis 
of the section referred to 

The species which come under the section Pruinosae, as 
limited m this paper, should have a pulverulent, flocculose or 
obsolete covering on the surface of the pilous and on the stem, 
and this covering is assumed to be derived from the blematogen 
In addition, the annulus is not truly membranous, or at least it 
18 delicate and poorly developed Here again, one can not at 
present be consistent, l>ecause of the incomplete data for quite 
a number of species Atkinson studied the development of 
Leptoia seminuda^ as a representative of this group He found 
the mealiness due to the breaking down of the blematogen tissue, 
Its hyphal cells separating into turgid cells Of course, not all 
the species included below m this section have this type of capi- 
and stem-covenng, and doubtless a number of groupings can be 
made when more developmental studies give us the details 
There is, however, a reasonable limit to the subdividing that may 
be done, and relations will have to be worked out with some 
degree of conservatism 

No studies of any consequence have yet been made of the 
development from the early stages, for the species belonging to 
our other sections In the Lubricae, with a gelatinizing and 
therefore viscid or glutinous outer layer on both pileus and stem, 
it seenos clear that a universal veil of the blematogen type is 
present There is reason to suspect that such a layer is well 
developed m the sections Asperae and most of the Procerae- 
annulosae The last group has usually been placed under two 
sections, but the structures, during development, in spite of the 
size of the plants, have not been sufficiently studied in many 
oases, so that no acceptable line of separation seems possible at 
present 

Many of the species of Lepiota are quite peculiar m their 
fruiting habits There are, in a broad sense, two types with 
reference to habitat, those which appear on cultivated land, 
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among grass or in ploughed fields, or on similar ground, and 
those which grow in forests, thickets or other shady and moist 
places Many, if not most of them, fruit under much drier con- 
ditions than other agarics When collecting is good for many 
genera, i e , during continuous wet weather, the fruit-bodies of 
Lepiota arc apt to be rare or scattered, after the wet weather 
ceases, and other forms no longer appear, then it is frequently 
possible to find Lepiotas, often an unusual number of the smaller 
species 

In the following synopsis of S2x?cics it has seemed best to 
eliminate in the beginning those species reported from the tropics 
or scarcely extending into our southern states, as well as those 
which have apparently been introduced from the tropica and 
appear sporadically in hothouses or conservatories These two 
acts of species will bo merely listed, except for brief conaments on 
a few of them given elsewhere 

List of Lkpiotah Rkclntly Descrisfd from the 

IkoPICS ok bUBTROPICS 

Lepiota abruptibulba Mumll, Cuba 

agncola Mumll (as Limacella), Jamana 

aspratella Mumll, Jamaica 

Proodwayi MumlJ, West Indies, Granada 

Candida Copeland (non Morgan), Philippines 

chlorospora Copeland, Philippines 

cohniensis MiirtiU, Mexico 

dryophila Mumll, Louisiana (New Orleans) 

elata Copeland, Philippines 

femiginea Bres , Africa 

flavodisca Mumll, Cuba 

hemisclara (B & C ) Sacc , Cuba 

jamaicensis Mumll, CHiba 

lactea Mumll, C'uba 

longistnata Pic , Cuba, Jamaica, Alabama 

manilensifi CVipoland, Philippines 

mississippicnaiB Mumll, Mississippi 

nmosa Mumll, Cuba 

subclypeolaria (B dr C ) Sacc , Cuba 

subgn^ Mumll, Jamaica 

subenstata Murnll, Jamaica 

subflavescens Mumll, Tx>uisiana 

subgranulosa Murrill, Mexico 

subnvelata Mumll, Louisiana 
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subphopenita OrafT, Philippines 
tepeitonsiH Mumll, Mexico 
t^Htacia Mumll, Mexico 
xylophilua Pk , Hawaii 

List of L h iotas OcctiumNo iix Hothouhfs, ftc , 

Al rARbNTLY In 1HODIT(ED FROM THE 1 ilOPICS 

Ijepiota Alhnae Pk (MuHKuchuw tts, KroonliouKeK) 

amantiforniifi Murnll (N( w York (onscrvatfirRs) 

avcilatua Clements (Nebraska, Kreeuhouses) 

biomata U & Br (England, melon and (ueuiniHr frames) 

(epaestipes Pr (Eunipe and North Amema, also nati\0 
denudatA tr (Kuropc, in tanm nes, flowerlieds, also native*^) 
fannosii Pk (Massae huse tts, mu8hrof>rn Ixd in hothouse) 

(leorginac W J Smith (Lngland, fem houses) 
licmophora B & Br (Fn gland, greenhouses) 
lilueina-granulosa P Hennings (h uropt , greenhouses) 
lutca (Bolt) Qu<?I (S^n L citnrLa Pass pi r Bres ) (Europe, hot 
houses) 

magnusiana P Hennings (CJermanv, hothouses) 

martialiH ( ke A Manst'e (England, on tnink of tree fem, grccnhousi) 

modioflava Boudier-Rea (Europe, hothouses) 

meleagns Fr (Europe and Amenea, hothouses, etc , also native) 

micmpholis B A Br —Lange (Europe, hothousis) 

pscudoliemophora Uca (England, greenhouses) 

spectabilis dements (Nebraska, greenhouse) 

List of Sifcifs of Lepiota Iransferred 
TO THE Genus Armillaria 

Lepiota const ntta (Pr) Qu^l - Rea - Arnullana constneta Fr 
adnatifoha Pk *- Armillana adnatifolia (Pk ) Kauff (8) 
amianthina i*r ^ Armiliana amianthina (hr) Kauff (8) 
carchana hr -• Armillana earehana (Fr ), comb nov 
emnabanna Fr * Armillana cinnabanna (Fr ) KaufT (8) 
granosa Morg • Arnullana granosa (Morg ) KaufF (8) 
granulosa 8 E Gray « Pr » Armillana granulosa (Fr ) Kauff (8) 
pulveracea Pk » Armillana pulveraeea (Pk ), comb nov 
rhombospora Atk - Arnullana rhombospora (Atk ), comb nov 
haematites Berk - Bres - AmuUana haematites (Brea ), comb nov 
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Synopsis of the Species of Lepiota oj the North 
Temperatf Reuions oi Europe ano America 

(Compiled tn part from the lileralure*) 

young plant enclosed in a glutinous universal veil i i ubhicae 

feurfuce of pilcus visud, berauso of a gelatinizing, more or Ifss separable 
pellicli , stem dry n vtw idae 

PileuH and stem covered when in good gnawing condition, by mealv, flwcu- 
lose or granular partidcs, somchmes 8ub8tal>, veil and annulus delicate, 
of the same texture or substantt as the covering on the pilous, hence 
the annulus is evanescent in pruinobae 

Ajinulus membranous, thin but distinct, often {lersistent, frequcntl> Ur- 
minating a thin, smooth, iienmate (i e external) layer of the stem, or 
stem entirely naked, cuticle of U« pileus at first lontinuous, then dif- 
frattcd-soaly except on disk iv hitbci ypeolariah 

Universal veil well develu)>ed, but (oiurete, breaking up into colored fibnl- 
lose or floccose-fibnilow scales or masi«s on the pileus and stem, on the 
latter, terminating the sheath in the form of a flocnise or hbnilose, soon 
evanescent annulus v rLypKOLAHiAB 

Universal veil composed of a thnk loose hbnilose layer covenng the pileus 
and stem from the first, when drawn apart bv the expansion of the 
pileus or by the elongation of the stem, its filxrs converge into con- 
spicuous erect, or squarrose scales, the partial veil tends to be fine- 
fibnllose or suliarachnoid, often copious vi asperab 

Plants mostly rather large, annulus well developed, membranous, sometimes 
thick and appeanng double, sometimes mobile on the stem Pileus 
diflracted-scaly, sometimes hbrillose, rarely glabrous 

vn PROCERAE-ANNULOSAB 


I LUBRipAE 

1 Taste of pellicle not bitter 2 

1 Taste of pellicle very bitter, plant white (Sec desenption) 

(L Candida Morgan) L pulcherrtma Graff 

2 Spores ovoid-ellipsoid 3 

2 Spores globose or subglobosc 5 

3 pileus ^8 cm broad 4 

3 Pileus 2-5 cm broad, white with fulvous umbo, gills narrow, stem 

long, slender, hollow, abruptly bulbous, spores 7 5-10x4-^ 
annulus membranous, in wocxls L ftUvodisca Pk 


• The microscopic characters, e g size and shape of spores, have lieen 
reported for the older species by various students of Agarics In order to 
show whose account of these characters is followed m the ensuing synop- 
sis, the names of such authors ore added, where necessary, after the older 
author's name 
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Genus Lepiota 

4 Spores &-11 X 5-6 /jLj pih us whitish fo pale aJutaccous, riIIs nar- 
row, stem rather stout, stuffed, 8ubbuHK)us L bcfUtsla Morgan 

4 Spores &-6x3^ pilous alutaceoiis to subfulvous, with darker 

umbo, stcmtquaJ or subcqual, hollow or stuffed, floeoost below 

L oblila Pk 

5 Viscid layer of pileua and stem hyaline 6 

6 Vistid layer thick, firown, piltus t-4 tm obtuse, stem 4-b (in x 

3-4 inm, solid, tapenng upward, gills broad, spores 4-5 ju diam- 
eter L gliHchra Morgan 

b Pileus crcam-color, tinged rosy, b tui liroad, with broad umbo, 
stem 5-10 cm x 8-12 mm, solid, enlarged at liasc, odor farin- 
aceous, spores unknown L roseicrer^ia Mu mil 

6 Pikus white, 4-7 (in broad, glutinous, gills soft, subvcnoRO-con- 
neited, stem 5-8 cm x 4-6 mm, equal, soon hollow, glabrous, 
spores 4-6 m diunx ter L lUinita 1 r 

U VISCIDAE 

1 Pileus rather large, 5 10(14) (in broad, annulus ample, mctnliru- 

noufl, pendant (Transition to iymmita) 2 

1 I^leus smalkr, annulus usualiy narrow, mtdian or superior 4 

2 Taste distinctly farinaceous, apex of stem dottid with dark gre<n 

dreps when developing, pileus 7-10 < rn broad, pinkish-tan, stem 
spongy-soft, more or less sc^iIy, spores globose, 5-6 M (Rnken; 

{L guttata (Pers ) Qu61 ) ( 4mnm/a kntxculariH Fr ) 

L Icnticulnru Lasch-Ricken 

2 Taste not fannaceous, apex of stem without green watery drops 3 

3 Pileus 8 14 cm broad, whitish with brownish disk, thick and firm, 

glabnms, gills white, stem equal, 8-15 cm X 15-25 mm, solid, 

(xior none, spores unknown L Persoonti Fr -liickcn 

3 Pileus 4-9 cm broad, white to pale alutaccous, rather soft, gla- 

brous, gills crowded, white, edge entire, stem 4-10 (m x 4-10 
mm , subbulbous, odor Incoming strong and disagreeable, spores 
oval 3-4 X 2-3 M L FiBchen Kanff 

4 Odor of radish, pileus, etc , white, 3-6 cm, umbonate, flesh soft, 

watery, stem hollow, annulus lacerate, usually appcndiculate on 
edge of piJeus, spores unknown L meduUata I*r 

4 Odor not of radish 
6 Spores globose or subglobose 

5 Spores elliptical, stem stuffed or hollow 

6 Taste not fannaceous, pileus yellowish, 2 5-5 cm , covered hke the 

stem with dew-like transparent drops, stem white above, with 
yellow or brownish squamules below, spores 4-5 m diam , in 
pastures L xnarata ^61 -Rea 

6 Taste fannaceous, pileus 2-5 cm , convex, glabrous, even, gills 

ventneose, close, white, stem 4-7 cm x 4-10 mm , solid, spores 
globose, 4r-6 7 

7 Pileus “burnt sienna” to “ mars-orange ” (Kidg), fading, stem 

With reddish, floocose scales up to the shght annulus L gltAodmna Fr 


QO aa Cn 
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7 Pileua pink ish-c ream color, stem 8ubglal)nm8, annulus ample, su- 

penor, persistent McMurphyt Mumll 

8 Pileus, etc, white, 1-J 5 nn 8ubumlx)nate, Klal)nms, even, gills 

crowded, narrow, stem slender 5-8 (in x3 5 mm, annulus api- 
cal, membranous, at first erect, siiores Hlu)rt-t.llipsoifl 5 7 5x3'- 
3 5 M Candida Morg ) (L aUnssima Muml!) L ]mlchernnia (jraff 

8 Pil( us not white 9 

9 Pilous delicately pink, 2-4 cm subviscid, even, gills narrow, flesh 

white, unchaugial, stem 5 9 cm x 3-5 mm , glabrous, soft, stuffed, 
annulus median, HfK)r*fl subaiuti at ends, ellipsoid, 5-b x :i-4 m 
(L deltccUa var Kauff , Mtrh , 1 b31) L mbida, sp nov 

9 Pileus ochraceous-fulvous, 4-5 tin , radiaU -wrinkled, gills broad, 
flesh whitish, blackening at base of stt m, st( m t qiial, 8 ( m x 5-7 
mm , annulus oblique, blaek-staly, bla( kish hbnls appendiculatc 
on margin of pileus, sports 5-d> x i-4jLt L demmanmda Seer -Rickcn 


in PRUINOSAE 

1 Slwres averaging 9 m or more in length 2 

1 Spores averaging Ms than 8 p, often minute 9 

2 Spores subfusiform, 12 /i or more in length 3 

2 Spores elliptical, oblong or oval 5 

3 Pileus 1 5-2 5 (3) em brood 4 

3 Pilous 6-12 mm broad, with minute whitish or cinereous, granular 

scales, 8ul)8tnate, gills broad, distint, stem 15-2 5 cm long, 
slender, glabrous, whitish, sports 12-15 x 5-0 a* ^ arenxcola Pk 

4 ( Jills white, becoming fumosc on drying, broad, pileus 2-3 cm, 

with iHal>elline, powdery scales, stem 6-0 cm x 4-<i mm , furfura- 
ccous, pale drab lx low, sfxjres 12 x 7 /x L fuino^olia Mumll 

4 Gills white with gilvous tint, pik us 15-26 cm, gilvous or ful- 

voua-oehraceous on disk, margin pale, stem aixmt 3 cm x 3 min , 
with floecose stales, sjiores 11 5-13 6 x 4 5 /x {L gracilis Qu4l 
var laemgaia Tjonge) L laemgala Lange, comb nov 

5 Pileus not over 3 5 cm brtjiwl 6 

5 Pileus rather large, 4-8(10) cm, stnate-pheatc on margin, densely 

fiocculose-scaly, yellowish-brown, brown on disk, stem subven- 
tneose or tapenng upward, 4-12(15) em x 4-6 mm at apex, up 
to 15 mm at thickest part, subglabrous, annulus subpersistcnt, 
spore-8 9-10 x 5-7 /x, oval-elhptieal L cepaesixpea Fr 

6 Pileus with lilac or purple color pre-sent 7 

6 Pilous white, disk changing to brown on drying, 2-3 5 cm , disk 

subscabroua, stem 2-3 cm x 2-4 ram , spores 8-10 x 6-6 m 

L miUala Pk 

7 Pileus or flocculose scales lavender or hlac-tinged 8 

7 Pileus and stem covered with a hehotrope^purple pulverulence, 1-2 

cm , fleah white tmged-yelJow, gills broad, rather distant, spores 
8-10 X 3-4 /i L purpureoconxa Atk 

8 Odor fetid, giJls rather narrow, pileus 1-2 cm minutely scaly, stem 

toughish, dark brown to blackish below, 4-6 cm x 2-2 5 mm , 
spores 9-11 x 2-2 5 m L ecUxdcfa Atk 
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9 

9 

10 

10 


11 

11 

12 


12 


13 

13 


14 

14 

15. 

15 

16 
16 
17 


17 


18 

IS 


19 

19 

20 
20 


21 

21 


Odor none, riIIs broad, sulKlmtant, piUuw I 5-2 5 rn» , fioccosc- 
scaly, bn)wru8h tinned with Idac, sUm coruolor below, 15 25 
cm X 2-4 inra , spores 10 X 5 M Ij nMUacm Pk 

Spore^i minute, S( arcoly rear limp; 5 /i m length 10 

bporcs 6 M or more m It n^th 10 

Stem rufous-tmfccd ruft stent tir n^sy-tintctl Iwneath tht superficial 
fibrils or j)ulverulonc< 11 

i5tcm whitish, 2-1 tm Jonjf, 1 mm thiek, p;labrtuis, pile us oval to 
convex, obtuse, pmk-tinp;cd whtn young, granuliir-riit al> , gills 
subdistaiif, spores 4-5 X 3 /U L cnstataUlla Pk 

Pileus 2-3 5 (in bniad 12 

Pdeus aveniging less than 2 em 13 

Pilt ua white, disk ruftsefnl, verv minutelv flottulose, gills rvthcr 
broad, sttm 4-b (in x 2-3 inrn , spon s ovoid-t)b)()ng, 15-4 5 
X 3 M m)»cilata 13rit /-Morgan 

Pihus bright nisc eolor, dtnsdy gmnuJar, convex, gills at kngth 
ochra((s)us, flesh niftsetnt, sUm5“6 cm x 3-5 min , sports 5 x 
3 M, elliptital L ro««i lUa 

Pilcus and stem eov( rod with mealy, whib particles 1 4 

Pilcus and stem glabrous, pilrus 8-10 inin , white, stem 2-3 cm 
X 1-2 mm, nihsofnt, gills broad, spons oblong, 1-5 x 2-3 M 

Jj rufipes Morgan 

Pilcus umlionato, 8-20 nun hroiwl, gills broad 15 

Pilcus (onvtx, obtuse, whib or nearly so, 4-8 mm broad, gills 
broad, spores clliptio-oblong, 1-6 x 2 5-3 M L puMomycea Pk 
Pileus milk-white, spores 4x2^ L phaenca MumW 

Pileus whitmh, tmgfd flcsh-color, spores 4 x 2 m (R^a), 4 x 2 5 m 
(L ange), 6 p king (Qu6l ) L seminufin (Ijasch) QiK^I 

Spores subgloliose 17 

SfMires ellipsoid, pilcus Is tween 1 5 cm and 3 cm bniad 18 

Pileus inearnaU-othraeeous, umlxmate, with minute granular scales, 
stem granular, 2-3 cm x 1-1 5 mm , eijunl, sptms 5-7 p diam- 
eter L rejtaiula (( Icmenta) Sace 

Pileus miAmate-ochrai eous, with zone of blue on margin, umbo- 
nate, subfibnllose, stem scaly downwards, equal, spores 6-8 p 
diameter L cyamzonaUx Jxingyear 

Gills white or whitish 19 

Gills Icmon-yellow, edge sirratulatc, pileus lemon->eilow, with 
rufous scales, 1 5-2 cm , stem concolor, 2-4 cm x 2-4 mm , 
scaly, spore-s 7-8 x 4 L airophyUa B & Hr -Boudicr 

Pileus or scales l>ecoming tinged with vuiaceous, or with lilac, rosy 
or rufous colors 20 

Pileus or scales becoming tinged with yellowish or brown colors 24 

Odor none or slight 21 

Odor strong, of coal tar, pileus white becoming hlac-tmted, mmutely 
mealy, stem 6-7 cm x 3-5 mm changing to deep lilac when 
bruised f spores boat-shaped, 7-8 x 3 /a L BucknaUix B & Br -Rea 
Gills broad to very broad 22 

GiUa narrow, stem tapenng upward 23 
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22 Spores 8-9 x 3 5 obloDR-cIlipfloid, pileua umbonate, umbo rod- 
dish-tan, with few delicate floccosc scales, 2 5-3 6 i m , ateni 
equal, 7-9 cm x 2-4 mm L amplijolxa Mumll 

22 Spores 6x3/*, oblong (Kaulf) , pileus umlxinatc, vmacoous-buff, 

15-2 5 cm, umbo obtuselj conic, dtnsely flrxculose, stem 2-6 
(6) cm X 1^3 mm (hporcs 3 6 x 2 /* Mumll) L petasiJomiisMuvnW 

23 GUIs crowded, stem davate, 8 mm tfuck below, fibnlloso, up to 7 

cm long, pilous i cm bnjad, white with rosy tint, suburabonato, 
spores 0-7 x 4 /* L rosetcxnerea Murnll 

23 Gills not crowded, stem slender, 2-4 mm (luck, 6-9 cm long, 

pileus 15-3 cm, umbonate, snow-white or n>»c-tmtc*d, spons 
7-8 X 3 5 /i L sithmvosa Murnll 

24 Stem 2-3 mm thick, pilcus >ellow-tingt*d 25 

24 Stem very slender, scarcely 1 mm thick, 2-4 cm long, brownish 

below, pileus 1-2 im , umlwaate, minutely brownish-scaJy , umbo 
dark bniwn, spores 5-0 x 3-4 /* L nudxpea Pk 

25 Spores 0-8 x 4 /* 20 

25 Spores 4-6 X 3 /*, elliptical, pilous 1-2 cm , white, becoming yellow- 

ish when dry, pruinoso, stem 1-2 cm x 2-3 mm , equal, fibnilose 
below th( median annulus, on mosses and among grass m woods 

L parvannuhUa Las< h-Keu 

26 Pileus pubescent-glabrcscent, whitish or tmged yellowish-in- 

camate, umlxi deeper yellowish, 16-2 6 cm , stem 6-7 5 cm 
long, sul^equal, annulus superior L fnesomorpha }? r -Hen 

26 Pileus at lenf^h with minute, pale yellow scales, not umbonate, 

1 6-2 6 cm , stem 3-5 cm long, base slightly enlarged, annulus 
median (In drymg the whole plant assumes a nch >eJlow hue ) 

L ollumtM Pk 


IV SUBCLYPEOLARIAE 


1 

1 


1 

3 


4 

4 

5 


Spores fusiform or subtruncate-cuneaU 2 

Spores oblong, eUiptical or ovoid 5 

I'aste slight or none 3 

laste strong of radish, pilous 3-0 cm , disk paIe*>ellowi8h, margin 
whitish and lacerate-scaly , stem 4-8 cm x 3-0 mm , bulb 
thicker, annulus at length lacerate and fugacious, spores fusiform 
15-19 X 5-6 /i, among grass m fields L ermirxea Ft -Ricken 

8i>ores no( up to 12 /( long, subtruncate-cuneate 4 

Spores 12-15 x 5-6 /*, subtruncate at one end, pileus small, 10-15 
mm broad, scales chestnut-brown, stem 3^ cm x 2-2 6 mm , 
clothed with chestnut-brown scales up to the annulus, flesh lum- 
mg to brown when bruised, in woods L gemctdonpora Atk 

Odor somewhat disagreeable, pileus 1-3 cm , scalea r^dish-brown , 
stem 4-6 cm- x 2-4 mm , corUx tinged pinkish, spores 0-8 x 
3-4 /* L enstata Ft 

Odor none, pileus 8-5 cm , scales dark tawny, gills becommg 
ochraceoua at maturity, stem 3-0 cm x 3-6 mm , equal, oon- 
cok>r, spores 9-10 x 3 5-^ /* L ftUvdta Rea 

Flesh or surface of plant changing color when bruised or in age 6 
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Flesh white, unchanfpi^g 16 

Stem distinctly clavate or subbulbous 7 

Stem equal, or tafxnng gently upward 10 

Plant showing red, green and blue tints when handled, pikus 1-3 
cm, at first rufous-umber, then with minute, refit \td staltn, at 
length nmose, stem 3-6 cm long, at first wiute, gills broad, sub- 
distant, spores 7-9 x 4-5 fx L t^ircHtenH Morgan 

Plant not cxhibitmg this reaction g 

Plant when young vinaceous-drab, scales of the stem and 

the edge of gills becoming blackjsh-brow n in age (See emended 
dcJjenption ) L bruHTtestens Pk 

Plant at first wlutish, or brownish onlj on the disk of the pilcus, 
l)eeonung reddish-brown when handled, or blackmh-brown when 
dned 9 

Spores 8-9 X tV-7 /u, pilcus 2 6-4 cm, with numerous, minute, 
scales, stem 3 6 cm long, 2-3 mm thick at aptx, auhbullious 

L midlicoloT Mu mil 

Siiores (k-8 x 4-5 fx, pilcus i-5 tin, tuticle not stxin broken into 
stales, stem 6-7 cm long, 4-(j mm thick at a|KK, cluvatt 

{L rufe'tcens Morgan) L bnmnescenH Pk 
Spores not more than 9 /i long 11 

Spores 9-12 x 5-b /i, pointed at the ends, pileus 1-2 cm , yellowish 
ruljcsrent, minutely, densely stal>, stem 3-5 cm x 2-3 mm , all 
parte becoming red or reddish m age L rriactUans Pk 

Pileus even, or at most short substnate 12 

Pileus sulcate on margin, scales at first pale yellow, umlio ful- 
vescent, 2-4 cm , gills namiw, aufjdmtant, stem 3-6 cm x 2-4 
mm , nifeseent, spores 6-0 x 3-4 ju L jlavescena Morgan 

Stem up to 17 cm long, drab color, m forest of Sequoia, ralifornia, 
pileus 3-4 cm , chestnut-brown, nifeseent, glabrous to fibnllose, 
gills white, becoming rose-colored when bruiscfl L roaetjolta Mum II 
Stem much shorter 13 

Plant m all parts assuming blue tints wlien bruised nr on drying, 
pileus 1-2 cm , scales brownish, stem 3-5 cm x 1 6-2 mm , an- 
nulus persistent, spores 7 x 6 f*ll*ptic L caertdeacena Pk 

Plant not assuming blue tints 14 

Fibnllose covering of pileus and stem changing very quickly, in the 
fresh plant, to flame-scarlet, when the plant is touched or dis- 
turbed, fleah and gills white, unchanging (Sec dcscnption) {L 
ttMJbfHxnaH) L sp nov 

Fibnllose scales, etc , of the pileus and stem, as well as the flesh, 
changmg to r^diah-browm then brown 12-24 hours after bruising, 
pileus 2-3 cm , granular or scaly, stem 3-6 cm x 4-6 mm , an- 
nulus median, spores 6-8 x 4-6 /i ^ brunnescem Pk 

Stem peronately appressed-fibnilose or fibnllose-subscaly below 
the membranous annulus 16 

Stem glabrous below the annulus 21 

Pileus 3-6 cm broad, stem 4r-6{7) cm long 17 

Pileus 2-3 cm broad, or smaller, stem 2-4 cm long 19 
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17 


17 

18 


18 


19 


19 

20 


20 


21 

21 

22 


22 

23 


23 


24 

24 


25 


25 

26 


Edge of gills dark umljer, soales of pileus small, umber*colored, 
stem peronate up to the annulus, median, gills narrow, sptires 
6-7 X 4 M » among grass A mgromargimUa Masse© 

Edge of gills concidor 18 

Gills flavescent at maturity, pilcus mouse-gray at first, scales 
bistre-colored, annulus supenor, sUm with appnssed, white 
scales, later liecoming bistre-colorcd, spores 6-7 x 3-4 /* 

L scainiiella Fr -Ilea 

Gills remaining white, piltus varying brown, purplish-brown to 
blackish-brown, at length squumise-scaly , annulus large, stem 
hbniloso, thickened at base, 2-5 (b) mm thick, spores 6-7 6 x 

4- 6 p L feltTundes Pk 

Pilcus very small, scales blackish-biown, 5-10 mm broad, stem 1 

mm thick, flocuwc^fibrillose, annulus conspicuous, under surface 
bia( kuah-brown, spores 6-7 X 4 p, m woods L gractlis Pk 

PileUH 2-3 cm broad 20 

Pilcus when young purplish-Iilac, scales at length fuscous, annulus 
median, stem 2^3 mm thick, its cortex rubellus, spores 4-6 
X 2-2 5 p L Ixlacea Bres 

Pileus with continuous cutick, rartly subscaU, pale umber to dark 
brown, gills bn)ad, all parts tough, spores 4-5 x 3 p 

L neophana Morgan 

Pileus quite small, 6-20 (25) mm broad 22 

Pilcus 2-4 (5) cm broad 24 

Stem solid, growing from wood, pilcus 10-15 mm broad, with 
minute blackish scjdes, gills remote, annulus p( rsist^nt, spores 

5- 6 X 3-3 5 p L phaeoshcla Morgan 

Stem hollow, not on wood 23 

Stem clavate, 5-7 5 cm long, 3-6 mm thick, pileus 1-2 6 cm 

broad, whitish, tmgod isalx^lline, fibnllose-iiuljeseent, spores 6-7 
X 4 p, m woods L jumpenna Murnll 

Stem equal, 2 *5 cm long, 2 mm thick, piJeus 1-2 cm broad, whit- 
ish, becoming rugulose, striate, gills narrow, sf lores 6-8 x 4-5 p 
(Morgan) L rugtdosa Pk 

Spores 5-6 (7) x 3 p i 26 

Spores 6-8 x 4-6 p, pileus aubrimose, not scaly, gray or grayish- 
brown, disk purple-tinged, stem 4-6 cm x 2-4 mm subequal 

L Glatfelten Pk 

Umbo of pilous conspicuous, black, scales deep flesh-color, margin 
stnate, gills subdistant, stem 3-^ cm x 2-6 ram , equal 

L vneamata (Clements) Sacc 
Umbo whitish, brownish or chestnut color 26 

Pileus white, rarely brownish on umbo, flbnlloso-subscaly, stem 
slender, 2-^ mm thick, annulus median L rmamensiB Morgan 

Pileus covered with small, avellaneous to chestnut-colored scales, 
stem 3-10 mm thick, brown-tinted, annulus supenor 

L cctstaneuiisca Mumll 
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0 

9 

10 

10 

11 


11 


12 


12 


Spores fusi/orm or subfusiform 
Spores not fusiform 
Pileus (2) 3-6 ( in broad 
Pilcus 1-2 (3) era broad 
Sjiorcs 21-26(30) X *>-6(7) narrow, [)ikus or s<alc8 (inna- 

mon-bmwn (Sw description ) L fiintftpora, sp nov 

SfMUvs rarclv 20 fx loiiR 4 

Pilous Hubglolxise, > eilowish-taw n> , stem stout, 0-10 min tliuk, 
>elIowiHh, densely clothed with irett white flotti up to the Hoc- 
tose annulus, spores 12-14 x 4-5 /u I pratetutis Ir -Kca 

Pilcus floccose-scAly, crcum> -yellowish, stem 3-6 mm thick, 
sheathed with a den^t floccost tonantum up to the floccose annu- 
lus, spores 10-16 (18) x 4-(> ^ L clyproUirui hr Kauflf 

PiIeuH brownish, floccose-si aly, 1-2 cm , ^dla broad, nther distant, 
stem 1 inm thick, spores ll-H x 4 5 /x 

L JU/ralis Berk Uav - Beardslco 

Pileus or scales black, 2-3 cm , spores 8-10 x 3-4 fx, in (onifer 
forest L /p/ina Pers -Kuken 

Spons proje( tilc-shaped (i c , rounded-enlargtKi at one tnd, narrowed 
and pointeil at the other) 7 

Sixires not pnijectile-shafied 9 

Pileus 5-8 cm broad, silky, glabrescent, whole plant white, gills 
broul, stem 6-8 mm thick, annulus submedian, floirose-mcm- 
branous, rtflexed, striate above, spores 12-14 x 6-7 m apuulua 
reiurved L alba (Bros) Sacc 

Pileus 1-2 (3) cm broad 8 

Sjiorpa 9-11 5 (13) x 4-6 gills or flesh turning brownish-red with 
age, pileus subglabrous to somewhat felty, 1-2 cm , brown to 
reddish-brown L caatanea (Ju6I Ijinge 

Spores 7-8 x 3-4 pileus and stem white to rose-tinted, changing 
to chestnut-brown on drying, stem 2-5 mm thick, colloctecl in 
Washington state L caatanescem Mumll 

Spores tnincaU‘ at one end 10 

Spores ellipsoid to oblong 1 3 

Spores truncate at apiculate end, bo as to be minutely bicomate, 

8-9 jLt long 

Spores truncate at broader end, narrowed to Bul>cuneate at the 
other end 

Edge of gills purple-pruinate, pileus 3-4 cm , fawn-color, densely 
and minutely scaly, annulus cottony, m conifer forests, sub- 
caespitose I* Boudiert Brea 

Edge of gills concoloT, pileus 1-2 era , mamnullate, finely tomentoae 
or with fine reddish-brown scales, odor of balsam 

L caaUtnea Qu61 -Bres 

Spores 8-11 x 3-4 /i, pileus 1-2 6 cm , cinnamon-rufous to tawny 
See ("Comments ”) L acmna Pk 

Spores 6-8 x 2 6-3 ju, pileus 4-8 cm , brown to tawny-olive, dif- 


11 


12 
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13 

13 

14 

14 


15 

15 

16 


16 


17 


17 

18 


18 


fraoted-scaly, gilln rather bn)ad, stem 4-6 cm x 5-8 ram , equal, 
flubbulbous, scales r on color L calocepa Aik 

Pileus 3-6 cm brood 14 

Pilcuu usually less or up to 3 < m bn>ad 16 

Spores 8-11 X 5 /it, pileus alutaccous to brown, stem 4-<) cm x ^*8 
nun , annulus Ia< eratc and appondu ulate L ftpamsta Morgan 

Spores 6-8 x 3—4 pdeus <o\tred with small rt^dish brown scabs 
and fibrils, stem 7-10 cm x 4-8 mm , annulus narrow, distant 

L clypeolanotdes Rea 

Spores 8-10 p long 16 

Spores 6-fa or 7-8 p long 17 

Stem alxiut 1 mm thick, pileus flami-rcd, eomc-campanulate, 

1-1 5 cm , substaly-fibnilose, annulus sulicortinate, siMjres 8-10 
X 4 5-6 p - L ignicolor Bres 

Stem 3-4 mm thuk, piUus flesh-color, scnlv, convex, subum- 
bonatc, 1 5-3 tm , annulus inferior, fugacious L helveola Bres 

Pileus or scales black, stnate-sulcatc on margin, 2-3 em , stem 
slender, fannaeeous-scaly, annulus median, band-hke, spores 
oblong, 6 X ^ L noctiphila (Ell ) Sac( 

Pilous not black 18 

In conifer forests, pileus 2-3 cm, covered with small, squarrose, 
nisty-brown scales, stern equal, 2-3 5 cm x 3-4 mm, flocoose 
up to the flocoose annulus, spons 7 8 x 3-4 p 

L far(/u\gnont Qu61 ^Rickon 

In frondose woods, pileus 15-2 5 cm, taw nv -brown, stem 4-6 
cm X 2-4 mm, with mycdial bulb, flociost-fibnllose, ruft scent, 
annulus flocculose-subappcndiculate, spores 5-6 x 1 p 

L umifToaa Morgan 

VI ASPERAK 


1 Spores minute, 4-5 (6) x 2 5-3 p 2 

1 Spores longer, 6-8 (9) X 2 5-3 6 m 0 

2 Stem bulbous, or tapenng upward, 4-6 (10) ram thick 3 

2 Stem equal, slender, 2-3 ram thick 6 

3 Pileus or warty scales white, faintly dusky m age, 2-4 cm , gills 

broad, stem tapenng upward, 3-5 cm x 3-5 mm , flocculose- 
scaly, white, veil appendiculate L gmmala Morgan 

3 Pileus or scales brown, fu8<‘OU8 or umber 4 

4 Pileus 5-7 cm brood, toraentose then torn into papillate scales, 

which may disappear, gills reaching stem, forming a prominent 
collar, not forked, stem 5-7 cm x 6-10 ram , densely wooly- 
scaly, fuscous, odor of radish, in frondose woo^ Spores oval. 


5-6 X 2 6-3 p L hxajAda l4U»ch*lAnge 

4 Pileus 2-4 cm brood, hoir-brown to ohvo-brown, with small, erect, 
pomted scales, gills narrow, sometimes bifurcate at stem, stem 
ooncolor, bulbous, spores 4-5 x 2-3 m ,L aapenda Atk 

6 Odor of raish, pileus campanulate, mammillate, bay-brown, 1 5-2 
cm , at length with fine hairy erect scales, flesh rosy-colored, 
veil silky-cobwebby, spores 4-5 x2 6-2 8 p (Lange), 6-7 
X a-3 6 M (Qu^t k Bernard) L echxneUa k Bern. 
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6 Odor not of radish, gills narrow, piUus convex-plane, dark brown, 
covered by a copious brown tomentum and then by very dense 
and wooly, pointed scales, 15-2 5 cm , stem very tornentosc, 
brown, spores 4 x 2-2 5 n L enophju^a Pk 

6 Stem glabrous or nearly so, veil arachnoid, very fugacious, pileus 

5-7 5 cm broad, p^e crust-brown, soon cracked mto minute 
scales, spores subtruncate-oblong, 8 x 3 5 m 

L CoTtirmniis Lange 

0 Stem adorned downwards by fibrils of veil and scattered dark, 

flex-cose scales 7 

7 Pileus 6-12(15) im broad, covered with brown or rufouK-brf>wn, 

erec t, pyramidal soft warts or stales 8 

7 Pileus 2-5 tin broad, its cuticle breaking up mto small, pointed, 

blackish-brown stales, gills ventricose-broad, simple, crowded, 
spores 6-8 5 x3 5-4 L fi^scoBquanwa Pk 

8 (jiUs forked, rather narrow, spores 6-9 x 2 /x L trves^i Lasch 

8 Oills not forked, crowded, spores 6-9 x 2 5-3 fx L ocuiaeBqmimm l*r 


VU PROCERAE-ANNULOSAE 

1 Spores large, (12) 14-18 y. or more in length 2 

1 Spores not reaching 14 y in length 9 

2 P lesh white, unchanging 3 

2 Hesb becoming pink or reddish when bruised, annulus crcct-flanng, 

externally brown at margin, probably faxed, pileus 5-7 5 cm , 
dark-brown, diflracted-scaly , stem 7 6 tm x 10-15 rnm , sub- 
equal, not bulbous, spores 18-20 x 10-12 y 

L emplastrum Cke & Massee 

3 Stem markedly bulbous at base, annulus mobile 4 

3 Stem tapenng upward, scarcely suhbulbous, annulus thin, ercct- 

fianng, narrow, pileus pallid brown, disk reddish-brown, 8-16 cm , 
abruptly umbonate, spores 14-18 x 9-10 y L gractlxenUx Fr -Ricken 

4 Pileus quite large, lietween 8-18 (20) cm , cuticle diffracted into 

large, irregular scales 5 

4 Pileus averaging smaller 7 

6 Cuticle of pileus brown to tawny-brown 6 

6 Cuticle of pileus whitish or tinged alutaceous, st^m 20-30 cm long, 

bulb 3-4 cm thick, spores 12-16 x 9-10 y L yamgenB Viv -Morgan 
6 Pileus not umbonate, brown, sc^es shaggy-imbncate, 15-20 cm., 
stem 20-^ cm long, gills whitish, spores 12-17 x 8-10 y 

L raehodiotdes P Henn -Morgan 

6 Pileus umbonate, rufous-brown to tawny-brown, 8-12(16) cm 

broad, annulus thick, firm, its underside brown-scaly, stem with 
furfuraceous or small brown scales, 15-25 cm long, spores 
14-18 (20) X 9-12 y L procera Fr 

7 Pileus obtuse or obtusely subumbonate 8 

7 Pileus acutely umbonate, fiisoouB, diffracted-scaiy, 3-6 cm., gills 

very remote, stem 7-10 cm x ^ mm , obsoletely scaly, spores 
16 X ^10 y L mostotdea Fr 'Rer 

8. Pileus glabrous or mmutely flocooae, margin exconate, whitish with 
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brown disk, 7-10 era , annulus fnnged on margin, flanng, stem 

8- 12 cm X 6-12 ram , mealy-floccost; , spores 12-10 X 8-10(11) ^ 

L exetmata Fr -Lango 

8 PileuB delicately floccow scaly, white with ochraceous disk, 6-8 tm , 

annulus narrow, entire, sports 12-18 x 7 8 m L puellans I*r -Rea 

9 Flesh changing color when bruised, usually to reddish or >elIowish, 

annulus fixf^ 10 

9 Flesh white, unchanging 17 

10 Stem ventncoBc-fusiform, varying bullxius with short pointed base 11 

10 Stem either truly buII>ouH at base or tailoring upward from base 13 

11 Cuticle of pjleus diffracted into rather large concentric scales, 

fuscous to brown with rufous tints which become more pro- 
noimced m age, gills flavescent, or tinged rufous, annulus apical, 
membranous, crcct-ffanng, then collaiismg 12 

11 Cuticle of pilous fawn-color, with minute blackish scales, gills 

becoming rose-color, rarely lemon-color, rul>e8cent when bruised, 
annulus lacerate, very fugaoous, with blackish scales on its lower 
surface, pileus 2-6 cm , s|>ores elliptical, 6-7 x 4 ^ (Massee) 

L fneleagriH h r Roa (non Ricken) 

12 Pileus 6-20 cm broad, spores 8-11 x tV-8 ju, Htraiu-colored to reddish 

or purtdish L haemaU>aperma Bres 

12 Pileus 4-8(10) cm broad, spores 8-10 (10 5) x 6-7 (7 6) white 

L awimearw Pk 

13 Spores elhptical 14 

13 Spores subglolxiee, 6-7 (10) /u in diameter, pileus and concentric 

squarrulosc scales white, 3-10 cm, disk ochraccnius, gills white, 
connected at inner end b> a cartilagmous collar, flesh becoming 
pinkish under cuticle and at base of stem, stem attenuate up- 
ward from bulbous base L nymp}iaru7n Kakhbr -Rea 

14 Pileus robust, hemisphencal, diffractc d-scaly , scales large, shaggy, 

often revolute, gray-brown or bay-brown, 10-15 cm , gills very 
remote, annulus with lacerate margin, adhenng for a long time 
to margin of pilous, stem 10-16 min thick, bulb largo, spores 

9- 11 (12) X 6-7 iu ' L rachodea Fr -Lango 

14 Pileus thinner, scales minute 15 

16 Spores small, 6-7 X 3-4 p 16 

15 Spores 10-12 6 x 6-7 6 pileus 6-7 6 cm , umbonate, with minute 

scurfy, brown scales, stnatc on margin, stem tapenng upward 
from enlarged base, ^7 5 x 4-6 ram L Earlei Pk 

16 Flesh or surface of pilous and stem becoming fuliginous on drying, 

pileus 8 cm , white with rosy tuits, finely floccose scaly, stem long, 
twisted, tapenng upward, gills distant L fiUigtneacena Mumll 

16 Flesh turning saffron-red, finally black, pileus 5-12 cm , minutely 

scaly or luspid, stem bulbous, annulus sometimes submobile, 
spores straw-colored L Badhamx B & Br -Rea 

17 Spores white in mass 18 

17 Spores green in mass, annulus mobile, pileus white, buff or brown, 

10- 20 cm broad, scaly, subexconate, stem hard, clavate below, 

2-4 cm thick, spores 9-12 x 6-8 m L Mcrgani Pk. 
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IS Stem solid, pileus 6-10 cm broad 19 

18 stuffed with fibrils or hollow 21 

19 Pileus pallid clay-color, annulits afnple 20 

19 Pilcus wlute, glabrous, margin even, stern subequal or subbullKius, 

6-10 cm X 8-12 mm , taste and odor fannai(ous, annulus largo 
then BubcvnricHi ent, spores glolxist, 4-5 /i L soltdipea Pk 


20 Pileus diffracted-scaly, sealt s rather large, stem 5-7 cm x 7-10 mm , 
spores 8-0 X b-7 p, m cultivuttd gardens, southern statics 

L Aor/erms MumJl 

20 Pilcus floccose-silky, glabrcscent, stem 5-10 cm x 10-12 mm , 

bulbous, Hix)re8 7-8 x 4-5 /r, in froudose woods 

L /iolosmrea Fr -Rjckeu 

21 Ihleus colored rosy, pmk, red or olive 22 

21 Pileus white or shghtly isabclhne on disk 25 

22 Pileus 4-7 cm or 0-12 cm broad 23 

22 Pileus 2-4 cm broad, rose-hlac, livid on disk, minutely fibnllosc- 

scaly, gills narrow, annulus sometimes mobile, ample, stem 
7-10 cm X 2 6 mm , slender, sixin s 8-9 x 4-5 p L roBexlxtnda Mumll 

23 Pilcus ohvc, spores 6-0 x 3-3 5 p (Sim. description ) L ohvac&i^ ep nov 

23 Piicus pinkish to red, subgJalmius, radially nmosc, annulus ample, 

fixed, membranous, stem equal or atttnuate upward 24 

24 fliKire^ 8-10 x 4-5 /u, stem 4-9 cm x 4-0(8) mm L rvbrolinda Pk 
24 Spores 7 x 3 5 /r, stem 10-15 em x 6-10 mm L rahroimeUyuieii Mumll 

24 Spores 6-7 5 x 3-4 6 /x, pileus (>-12 cm broad, stem peronate by a 

red, glabrous sheath up to the ample, fiarmgf thickish annulus 
{L yulchemma Zeller) L decorata Zeller (non L pulchemma Graff) 
26 Pileus 4-8 (9) cm broad 26 

25 Pileus 2-4 cm broad, finely fibnllose-sealy, gills narrow, stem 

6-10 em long, 3-6 mm thick, annulus persistent, spores 7-9 x 
3 5-4 p L Sequovxrwn Mumll 

20 Pileus abruptly umbonate, pheate-sukate on margin, gills narrow, 
remote, stem 7-10 cm long, tapering upward from a bulbous 
base, 5-8 mm at base, annulus thin, spores 7-9 x 6-0 p 

L moBUndea” Morgan 

26 Pileus convex, not umbonate, white, glabrous, gills changmg slowly 

to dingy pinkish at matunty, stem 6-10 em x 6-12 inra , taper- 
ing upwards from a thicken^ base, annulus in form of a rounded 
collar, spores 7-9 x 6-0 p L naucina Fr 

New and Emended Species of Lepiota * 

Lepiota olivacea, sp nov (Plate XV) 

Pileus fleshy, fragile, 4-7 cm broad, campanulate^xpanded, 
soon plane or depressed, sometimes subumbonate, dry, cuticle 

* The type specimens ore deposited in the Herbarium of the Umvereity 
of Michi^m, 



330 C H Kauffman 

innately and radially fibnllose, subpul verulent, even, light 
grayish-ohve^’ to “olive-gray” (Ridg ) “dark olive” on disk, 
opaque, flesh thin, soft, white, unchanging, gills free, becoming 
remote, ventneoae, 5-6(7) mm broad, edge obscurely fimbriate, 
stem 6-6 (7) cm long, 3-5 mm thick at ai)ex, equal or taper- 
ing shghtly upwards, scarcely subbulbous, up to 10 mm thick at 
base, silky-stuffed then hollow, glabrous, even, white, silky- 
shming upwards, annulus median, terminating a thin evanes- 
cent sheath, membranous, at first erect-flaring, odor and taste 
none or slight, spores 5-6 x 3-3 5 jjl elliptic-ovate, acute at one 
end, smooth, subhyaline and with a delicate incarnate tint under 
the microscope, uniguttate, bosidia short, stout, 4-spored, 25-27 
X 8 Ml cystidia none, sterile cells on edge of gills, ventneose 
above, 27-30 X 7-10 often crystallate at apex 

Growing scattered on low, alluvial soil under thickets of Sam- 
bucus and Impatiens Ann Arbor, Michigan August 14, 1921 
Collected by C H Kauffman 

Green or olive Lepiotas arc rarely mentioned in the litera- 
ture, L virescens Morgan and L caende^ceti^ Pk are entirely 
different both by their color and spores Although I have re- 
ceived reports that L Morgarit Pk is sometimes entirely gretn, 
that species is far removed from the one here described 

Lepiota fusispora) sp nov (Plate XVI) 

Pileus fleshy, 2-5 (7) cm broad, subcampanulate-expanded, 
subumbonate, at length plane or depressed around the Umbo, 
dry, at first with a rather thick, soft, fibnllose, “cinnamon- 
brown” (Ridg ) cuticle, which becomes broken into numerous, 
floccosc, erect or recurved scales, arranged concentncally and 
showing the pale buff flesh between, not striate on the margm 
which is lacerate-floccose, flesh rather thin, soft, “warm-buff” 
towards surface, whitish near gills, gills free, reachmg the stem 
by a point, rather narrow, 3-4 rom broad, subventneose, close, 
thin, white or with creamy tint, edge entire or nearly so, stem 
4-6 cm long, 6-6 mm thick at apex, equal or mcrassate down- 
wards, up to 12 mm thick below, stuffed, cortex rather ngid and 
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hard, covered at first up to the annulus by the thick, floccose- 
fibnllose cinnamon-brown universal veil, which is then broken 
into thick, wedge-shaped scaly masses, which often disappear 
in part, annulus at first manifest, recurved, thick, pheato- 
stnatc from the gill-pressure, becoming evanescent, odor and 
taste none or slight, spores long, fusiform, acuininatc-pomtcd 
at both ends, 18-25(30) x ^>-6(7) /i, smooth, hyaline, cystidia 
none, basidia clavatc, 4“spored, 55-00 x 10-12 /x, sterile cells 
on edge of gills indistinct, saccate 

On very decayed wood or debris Type collected by Prof 
F V Stewart at Seventh Lake, Adirondack Mts , New York, 
September 1, 1921 Also in the Medicine Bow Mts , near Cen- 
tennial, Wyoming, September 5, 1923 CollecU^d by C H 
Kauffman 

This IS apparently a rare species, or perhaps usually con- 
fused with related ones The spores are surprisingly large, and 
are unique, one end is often drawn out to a needlc-hke pro- 
longation It probably occurs m mountainous regions through- 
out the northern part of our country 

Lepiota flammeatincta, sp nov 

Pileus fleshy, 2-3 cm broad, campanulatc-expanded, at 
length almost plane, obtuse or obsoletely urabonate, dry or 
nearly so, cuticle at first continuous and “tawny” (Ridg) or 
disk chestnut color, soon breaking up into numerous, small, ap- 
pressed, fibnllose, tawny scales, sometimes subexconate, mar- 
gin not striate, cuticle changing quickly to “flame-scarlet” 
when plant is picked or touched, flesh thin, about 1 6 mm , 
flubmembranous on margin, white, unchanging, except adjacent 
to cuticle, gills free, subremote, narrow, crowded, white, un- 
changing, stem 6-8(10) cm long, 2 5-5 mm thick, tapering 
gently upwards, peronate at first by a somewhat tawny, fibnllose, 
often reticulate sheath, up to the annulus, fibnllose covering 
changing quickly to “flame-scarlet” (Ridg) when handled, 
whitish withm, delicately stuffed by white fibnls then hollow, 
apex white and naked and unchanging, annulus membranous, 
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narrow, at first flaring then collapsing, tawny below, whitish 
above, tinged flame-scarlet when disturbed, odor none, taste 
slightly bitterish, spores 8^9 X 4-4 5 /x, subelhpsoid-oblong, 
smooth, hyaline, cystidia none, basidia clavate, about 30 
X 6“7 IX f sterile cells on edge of gills saccate 

Oregon National Forest, Mt Hood, near Welches, Oregon 
October 5, 1922 Collected by C H Kauffman 

Whether this is L subfelina Mumll can not be definitely 
known After picking, the plants were laid exposed on a table, 
when the flame-scarlet tints disappeared and the tauny colors be- 
came again noticeable The flesh and gills do not possess the 
substance causing the change to red, only the cuticular covering 
(i e , the universal veil) of the cap and stem seem to possess 
this property 

Lepiota cuneatospora, sp nov* 

Pileus 1 5“3 cm broad, dry, at first obtusely oval, even and 
uniformly flesh-pink, at length campanulate-expanded, broadly 
mammillate, umbo pinkish, elsewhere paler to dull cream color, 
the cuticle glabrous, even or becoming rimulose, sometimes ex- 
coriate on margin, flesh white, thin, thickened at umbo, un- 
changing, gills free, approximate, somewhat truncate-rounded 
behind, rather narrow or of medium width, crowded, thm, 
whitish, stem 4-5(6) cm long, 2-4 mm thick, equal, glabrous 
above and below the annulus, even, hollow, silky-shinmg, white, 
flesh-tinted or white within, annulus membranous, erect-flaring, 
superior or at least above middle of stem, distinct and often 
with thick edge, white or tinged pink on lower side, fixed or 
submobile, odor and taste slight or none, spores 7-9x3 fx, 
narrowly wedge-shaped, subtruncate at broad end, with scat- 
tered, obscure papillae, hyaline, cystidia none, stenie cells on 
edge of gills obscure, basidia clavate, about 28 x 6 Grega- 
rious, or forming loose arcs hke parts of fairy rings, on grassy 
ground m a grove of pmo Takoma Park, Maryland July 22, 
1919 Collected by C H Kauffman 

The annulus at the time of its formation is contmuous 1t>clow 
with a very thm evanescent outer layer on the stem The non- 
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scaly cap and stem, the i>ecul!ar ^poios, and Ihc distinct but 
delicate annulus are some of the distinguishinK characters It is 
related to L Boudien Bies and L cndmiea Qu^l Both of 
these have a scaly cap and stem, tlu fust has a cottony annulus, 
the latter emits a fragrance of balsam hrom L Jidvelki it 
differs in stature, color and its smalki spores 

Lepiota bninnescens Pk (bmended) 

Torrey ( lub Bull , il 177 IW 

&>n Lepiota rnjtsans Morgun Joiim Myt , 12 24b lUOb 

Pilcus 2 4 cm broad, fleshy, thin, < ampanulate-e\pand( d, 
nearly plane, subiunbonate, cuticle at hrst “pallid vmaceous 
drab^’ (Ridg), soon bieaking into concent rn ally arranged, vma- 
ceous drab, subsquarrose, small, fibullosc scales, which soon Ik'- 
come “blackish-brown” (Ridg), and alternate with the slightly 
colored flesh between, disk remaining even, glabrous and l)e- 
coming blackish-brown, margin not striate, flesh thin, soft, 
whitish or tinged vinaeeous, iKcoming blackened towards the 
margin of pileus, gills free, thin, ciowded, “pallid-vmaeeous 
drab,” rather broad, ventneose, edge whitc-hmlinate but be- 
coming blackish-brown, or stained blackish, stem 4 6(7) cm 
long, 4-5 mm thick aln^ve, tapering upward from a subclavate 
base up to 9 mm thick, stuffed then hollow, cortex rather soft 
in texture, surface silky, “pallid- vinaeeous drab” becoming 
blackish-stained in age or from handling, annulus median, mem- 
branous, at first ercct-flanng, subpersistent, concolor, blackening 
in age, odor fungoid, spores 6-8 x 3 5~4 5 p ellipsoid, subacute 
at one end, smooth, hyaline, cystidia none, stenle cells on edge 
of gills slender, snblanceolate 

On leaf-mold in swamps and grassy woods, Great Falls of the 
Potomac, Virginia August 20, 1918 

Originally desenbed from St Louis, Missouri L rufescens 
Morgan, from Ohio, is referred to it by Murrill as a synonym, 
and this is undoubtedly correct Murnll reports it also from 
New York, New Jersey, and California To quote Dr Peck, 
“This singular species when fresh resembles Leptoia cnstcUa, but 
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on drying the whole plant changes color Since the colors and 
their changes have not been very accurately described, it seemed 
best to give a revised description here 

Lepiota pulcbemma Graff (Emended) (Plate XVII) 

Philippine Basidiomycetcs II Philip Joum Svi Bot , 9 1914 

Syn Lepwta Candida (non CofieJand) Jonrn M>c , 12 202 1906 

LimaceUa aUnastma Mumll, North Amcr Hora, 10 40 1914 

Entire plant wlnte Pileus fleshy, 1-4 cm broad, at first sub- 
conic-campanulate, expanded-plane, obtuse, subviscid, pellicle thin 
and very bitter to taste, cuticle on drying sometimes becoming 
fine silky-scaly or minutely diffracted-scaly, margin not striate, 
flesh thin, white, unchanging, gills free, approximate, narrow, 
crowded, edge concolor and entire, stem 5-8 cm long, tapenng 
gently upward, slightly subfusiform or subclavato, 2-4 mm 
thick at apex, 4-8 mm below, innately silky or fibnllose-scurfy 
below annulus, pruinose to glabrous at ajicx, stuffed with silky 
fibrils then hollow, annulus membranous, erect-flaring, narrow, 
superior, subpcraistent, terminating a thin, evanescent sheath 
which is subviscid and bitter to the taste, odor none, spores 
small, 5-6 (7 5) X 3-3 5 /i, oval-elliptical, smooth, hyaline, often 
uniguttato, cystidia none, basidia clavate, 30 X by* 

memum sharply differentiated from gill-trama 

Among forest debns on the ground, under mixed trees of 
maple, alder and conifers, Oregon ^National Forest, Mt Hood, 
near Welch’s, Oregon September and October Collected by 
C H Kauffman and L E Wehmeyer 

These plants had the color and other characters of L pulr 
chemma Graff ( - L Candida Morg ) The very bitter taste of 
the surface of the pileus and stem m the growing condition, is, 
however, not known to be present m that species and I have 
omitted testing for it in collectmg L pvlchemma at Ann Arbor 
The slightly shorter spores of the Oregon form is the only other 
difference I know of, those measure 5-6 ju long, while the spores 
of the Ann Arbor collection are up to 7 5 /i long It is, however, 
too close to the latter, and future observations may show that 
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the eastern plant is also provided with a bitter jiclliclc It is 
known to me from Ohio, Michigan and Oregon 

The naming of this plant has liecomc a slightly involved 
matter Morgan found it m Ohio and published it in 1906 as 
L Candida Meanwhile Copeland had already used this name 
for a Philippine hjH^cios in 1905 In the North Aimrican Flora^ 
Murrill segregated it under LirnaceUa aWissivia in 1914 Fi- 
nally, the same year, Graff, in his account of Philippine fungi, 
renamed the plant, calling it L pulcJierrima Since then, Zeller 
has named a red-capped Lepiota from Oregon L pulchemmaf 
but discovering the error, now suggests Lepiota decoraia for his 
plant 


Volvana avellanea (Clem ), comb nov (Emended) 

Syn Lepiota avellanea Clem , IJot 8urv Nebr ,2 41 1S91 

y^vana concinna Clem , Hot Surv Ncbr ,5 91 1901 

\ olvanot*HiH aiuiinna (C lem ) Murnll, North Amer llora, 10 142 1917 

Pilous thin, Oeshy, 1^3 (5) cm broad, at hrst oval to obtusely 
subconic and then uniformly ‘Wmaceous-brown^^ (Ridg), mi- 
nutely flocculose-fibrillose, with incurved margm, at length 
broadly campanulate, subumbonate, dry, with long subdistant 
striae on margin, the thm cuticle broken into numerous, ra- 
diating, appre.8sed, delicate scales, vmaccous-brown” on disk, 
scales concolor or paler, flesh white, submem branous, unchang- 
ing, gills free, rather broad, subdistant, white, becoming crisped 
on drymg, edge minutely white-flocculose , stem 2-4 cm long, 
1 -3 (5) mm thick, at first conic then tapering slightly upward or 
equal, stuffed then hollow, slightly raeftly op^ glabrous at apex, 
white above the inferior, sheathing, thinly membranous and 
closely appressed, “ vinaceous-brown’^ volva, which frequently 
disappears early leavmg its upper portion on the stem as a low- 
hung narrow annulus, odor none, spores oval or elliptic-oval, 
9-11(12) X 5-6 (7) p, smooth, with rosy tints, cystidia none, 
sterile cells on edge of gills broadly saccate, obtuse, about 45 

X 12 M 

In warm greenhouse, Washington, D C , growing on cocoa- 
nut fiber used as soil> or on soil itself, as V conctnna, collected 
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on moist soil along a river in Nebraska, as Lcptota avellanea, on 
soil in a greenhouse in Nebraska 

This plant, as it appears from time to time in a hothouse, is 
quite variable Sometimes the veil is more delicate and the 
lower part of the volva is not seen and only a slight, vinaceous- 
tinged annulus occurs The volva when present is long, cylin- 
drical and sheathes the stem closely, and is caailv overlooked, it 
IS a unique volva The rosy tint of the spoies is also easily over- 
looked The size of the plant vanes quite a little under difftr- 
ent conditions for its flevclopmint I do not doubt that both 
the plants described by Pi of Clements belong to the same spe- 
cies I frequently oliserved and studied it at Washington An 
error in the citation of the date of publication of Lepiota avel- 
lanea, as given in the North Amei'tcan Flora, Vol 10, page 58, 
would leacl one to the wrong si>ecifi( naim to bo applied 

Comments on Certain Species ot the Synopsis 

Lepiota acerina Pk (Plate XVIII) — The slender habit 
of this plant is well shown in the photograph The veil cover- 
ing 18 floccose, on the pileus it breaks into minute, soft scales 
which are cinnamon-rufous^^ to ‘‘tawny^^ (Hidg), the stem is 
more or less reticulate from the veil, the minute flocculose scales 
occupying the connecting points of the reticulum The photo- 
graph was made from plants collected at Ann Arbor, August 14, 
1921 

Lepiota americana, L Badhami/ L haematosperma and L 
MELEAGRis — Tho general confusion concerning the identities 
of these four species seems to be promoted by each successive 
writer Bresadola {Fung Tnd , 2 83 ) combined the first three 
species It now appears that L ammeana is distinguishable 
from L haemaiospemui by its white spores and smaller size 
If Rea*s descnption of L Badhamt is conclusive, then that spe- 
xjies 18 mamly separable from L haematosperma by the flesh at 
length becoming black, by its truly bulbous instead of ventn- 
cose stem, and by its smaller size It is to be noted that L 
h4xematosperim Bull -Bres appears under the name L meteogrts 
in Ricken’s book, L Badhamt is considered a synonym But 
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L meleagnsj the specific name of which was applied by Rowerby, 
ought to be known m Englind, if anywlun KeaV account (13) 
of the plant thereforf deserves attention It appears to be rela- 
tively a much smaller plant than any of the others, the stales 
on the cap aie minute and black, and the annulus is “very fuga- 
cious ” It has no relationship to such species as L brufinescem 
Pk or Pwlliota echituiUi tr 

Lfpioia acutakrquamosa, L AfiPERA, L FniEbii and L his- 
PiOA — \\ hat one is to believt among the conflicting opinions 
concerning tht ukntity of these four species, is difficult to de- 
tidr Fries gives liis mature opinion in Hymen Europe 1874, 
where he n cognizes tlu specific distinction of L anUaesquamosa 
Womm , L Jnspidn Losch and L Fnem Lasch In a note under 
Amanita a^pmiy h( refers to the Persoon species Agar tens a«- 
per^^ as one nwolved in confusion In Monographui, Vo! I 
(1857), p 23, h( says L Fnesti has not yet l)een collech^l in 
Sweden (^udlct and Battailie (12), on tlic other hand, recognize 
Lepiota a^^pera of Persoon, and practically make L acutaeaqna- 
mosa Weinm-Fr a synonym of it Tiicy also recognize L his~ 
pida Lasch, but do not mention L Fnesti According to their 
descriptions, L aspera has forked gills, while the gills of L his- 
pida an simple CJillet, in Champignons de France, 1874, in- 
cludes L aciiiaesquamoha Weinm and L htsptda Lasch and 
assigns to them simple gills, recognizing L Fnesti Lasch as a 
species witli forked gills Rickon (14) considers L acviae^qiuimosa 
Wemm as a synonym of L Fnesti Lasch, mcluding only the 
latter and L hispida He gently brushes away certain difficul- 
ties by including in the description of each of these species the 
words “bisweilen gabelig C G Lloyd {I c) also combines 
L Fnem and L aetdaesquamosa by the use of the magic words 
“sometimes gills are not forked, sometimes few forked, and 
often many forked ” Morgan (I c) recognizes Persoon's name, 
L aspera, and reduces L acutaesquamosa and L Fnesti to syn- 
onomy Morgan’s method of side-stepping the gill-character in 
question is to omit stating whether they are simple, forked or 
cither Rea (13) italicizes the word “branched" in describing 
the giUs of L acijdaesqaarnom and omits italics for it m L Fnem 



340 


C H Kauffman 

Lkpiota fuscosqu\mea (Pk ) Saco — In Agartcaceae of 
Michigan, p 633 , I reported a plant collected in northern Michi- 
gan, as L felina Ft This I now consider to be L fusco^quamea 
Pk I have since collected the latter spevics in the Adirondack 
Mountains, and am convinced that the spoie size given by Peck 
is misleading, and should Ixi b-8 5x3 /x In the North 
American Flora, Murnll assigns spores to it, smaller oven than 
the size given by Peck Lange (9) tried to unite this species 
with one he collected m Euroix and which he considered to be 
L htaptda Lasch The spore si/e of Lange's plant is given as 
5-6 X 2 75-3 fJL, and the shape oval, hence the two species can- 
not be combined Although it may Ix^ thought a hne distinction, 
it may I)e worth while to point out that the spores of L acutae- 
sqmmosa and L Fnesn m this country, are constantly at least 
one micron less in width than in L f usco'^qmmea Its gills are 
simple The fioccose covenng on the sb^m is dense and breaks 
up into erect, conical, blackish scales This blackish color is 
distinguishing 

Lepiota gracilis Pk and ''Llpiota gracilis" Qu 61 — 
Peck's name apparently antedates the use of the name by Qu^let 
for his variety of L dypeolana Both Lange (9) and Kea (13) 
seem to have missed this use as a varietal name, since they have 
raised Qu61et’s variety to the rank of a species, crediting Qu^let 
with it (See Fhre Monographique des Amamtes et den lApiote^, 
p 66 ) Pock's species is remarkable for the small size of the 
plant which is said to have a consplcuoas, persistent, membra- 
nous annulus Lange (9, p 24) has (kscubed a plant which he 
calls L graahs Qu^I var laevigata As indicated in the synopsis 
earher in this paper, this deserves sfiecific rank and is therefore 
renamed L laevigata Lange, comb nov 

Lepiota mastoidea Fr — This is another Fresien species 
not very well understood in Europe Since Rea gives the spore 
characters of the plant which he places here, we can look for it 
more confidently The plant descnl^ed by Morgan (Jour Myc , 
13 2, 1907) 18 at least not that of Rea, and probably is a dis- 
tinct American species Bresadola (Ann Myc , 18 65 1920) 
considers L pomgens Viv a synonym of it Ricken (14) in- 
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tunatos that L inastoidea may be only a small form of L gra- 
cilienta The fact of the matter is, that various European 
writers pass along suggestions about a numlKr of species of the 
Procerae group, but rarely make an exhaustive study of any of 
them 

Lfpiota PAnvANNULAr\ (Lasch) Fr ~ A species scarcely if at 
all understood in this couatiy According to Fries, “The only 
hixcies witli which it can lie confusfd is L ervnnea^ which agrees 
in color and is found in similar places (i o m grassy fields), but 
which IS much larger and dilTcis in the sujKTior, torn annulus, 
the glabrous pilcus and its odor of radish ” 

Lfptota SPMINUOA (Liusi h) Qu41 "J'his IS hardly ever re- 
ferred to by nuxlern American colh'ftors Bresadola makes the 
suggestion {Ann Mgc ^ 18 04 11)20) that L cristaUitella Pk 

is identical By letter, he had given this opinion to Amencans 
a long while before Atkinson (3) reproduces excellent photo- 
graphs of it, from both hrench and American collections Mur- 
iill (North American Flora^ 10 48) includes it In my opinion, 
it IS nevertheless probable that two distinct forms occur In 
Michigan wc have the typical form descril)od by Peck, but far- 
ther south, especially around Washington, D C , I liave collected 
a somewhat larger plant which fits the description and figures of 
L Heminuda much Ix^tter than it does that of the little L cris- 
tataiella 

COMMFNTS ON ExCLUDEO OU DoUBTI-UL SpECIFS* 

Lepiota albo-sfricea P Henn — This name is used by 
Lange for a plant of which he gives a description He says it is 
likely that it is the same species as L serena Fr and is identical 
with the larger form of L 'parvannulala Fr 

Lepiota angustata Britz -Morg — This is too close to L 
enstata Fr 

Lepiota asprata Berk — Fnes, in Hymen Europ , refers 
this to Fkohota muricata Fr 

• No complete Iwt of possible synonyms or ex( lusions among the older 
names, such as are mentioned by Saccardo, can be given hero However, an 
attempt is made to include most of the names that have been used for dis- 
carded species in this country, as well as certam ones from Europe 
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Lepiota arida (Fr ) Gill is Amanita anda of the Icone$ of 
Fries Rea includes it among the LepiotaS; but it is surely a 
better Amanita 

Lepiota atrocrocea W G Smith — No microscopic char- 
acters are reported for this species 

Lepiota concentrica Murnll — Referred to L fuscosqua- 
mea Pk as a synonym by Murnll himself 

Lepiota cultorum B & C — This species was named m 
1853 from South Carolina, but has remained unknown to my- 
cologists since that time 

Lepiota daucipes (BAM) Morg is more hkely an Ama- 
nita 

Lepiota deltcata Fr was referred to the genus Arraillaria 
by Boudier Rea reports it as having globose spores, 5-6 ^ in 
diameter Schwemitz and Morgan reported the species from the 
United States 

Lepiota drymoxia Morg — No specimens are m existence 
and its spore characters are unknown 

Lepiota echinata (Roth ) Qu61 — This httle species, with 
red-tmted spores, I have kept in the genus Psalhota (See 
Agancaceae of Michigan^ I 245 ) 

Lepiota pragillissima (B & Rav ) Morg — It was ongi- 
nally desenbed m the genus Hiatula The spore characters are 
unknown 

Lepiota fulvastra (BAG) Sacc — This species is too 
poorly known to be retained ^ 

Lepiota haebiatospkrma (Bull ) Boud is another nam6 for 
PsaUtoia echtnaia Fr 

Lepiota janthina Cke — Ricken considers this to be the 
same as L oaatanea Qu41 

Lepiota magnispora Murnll ~ This was described by Mur- 
nll from the Northwest, in 1912, later he published it as a 
synonym of L dypeolarta Its spores were given as 15-18 
X 4-5 M m size, oblong-fusiform m shape 

Lepiota mamiiaeformis Underw — The type collection of 
this came from Alabama It is made a synonym of L ospoes- 
tipes by Murnll 
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Lepiota metulaespora B & Br* — A species described long 
ago from India European and early American mycologists rc^ 
ferred certain of their collections to it, and the name has per- 
sisted m the literature up to within a few years It is now 
generally agreed that the name and the species have no place m 
the floras of Euio|>e and North America It is therefore sur- 
prising to see it emerge once more m Lange^s recent paper on 
the genus 

Lepiota NARD08MI01DKS Mumll — This IS an anomaly in 
the group The uml)er tint to the spores indicates that it needs 
further study It was found m a redwood forest in Cahfoinia 
Lfpiota pelidna (B & Mont ) Sacc — This is not suffi- 
ciently understood Ihe original plants grew on fallen trunks 
In spite of its habitat, it is very likely an Amanita 

Lepiota permixta Barla — Rea who includes this in his 
book, gives its spore-size as 12-20 x 8-12 fx This spore-size is 
also giv( n m Soccardo^s Sylhge The original doscnption of the 
spores suggests that it is probably not white-spored It is de- 
scnlxjd from southern France 

Lfpiota pinuuis Fr — The spore characters are unknown 
It was probably introduced into Sweden, since Fries collected it 
from pme wood not native to that country 

Lfpiota polypyramis (B & C ) Morg. — Presumably an 
Amanita 

Lepiota polysticta Berk — The minute globose spores, 
along with some other characters, suggest a different genus 

Lepiota prominens F — Morgan and others consider this a 
synonym of L pomgens 

Lepiota pyrenaba Qu6I is Pholiota aurea Fr , according to 
Maire 

Lepiota radio ata (Pk ) Morg is AnuiniUx radteata Pk 
Lepiota serena Fr — This is one of the Fresian species 
about which httle has become known Boudier suggests that it 
IS ArmtUana subcava Schum Bresadola makes L brebtssontt 
Qodey a synonym of L serena 

Lepiota sistrata Fr — Not recognized as a rule by modern 
mycologists 
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Lepiota sordksckns B & C (as Agancus) — Referred to 
L cepaestipes by Murrill 

Lepiota subremota B & C (as Agaricus) — This has ap- 
parently not been recognized since it was named Murnll refers 
it to L cejxxestipesy while Morgan makes it a synonym of L 
masUndea Fr 

Lepiota sulphurina (Clements) Sacc — Tins seems to me, 
from its description, to have the characters of an Amanita with 
pulverulent volva 

Lepiota Vittadinh Fr — Intermediate between the genera 
Lepiota and Amanita, verging toward the latter 

Lepiota xylooenus Mont — As shown by Murnll {My- 
cologta, 6 151 1914), there is no dependence to be placed on the 
meaning of the specific name in this case It, was collected in 
Hawaii 

University of Michigan 
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AN INJURIOUS FACTOR AFFECTING THE 
SEEDS OF PHASEOLUS VULGARIS 
SOAKED IN WATER 

PAUL TILFORD. C F ABEL AND R P HIBBARD 
INTRODUCTION 

It is generally conceded that by soaking seeds one may has- 
ten their genmnation, provided the period of soaking is not too 
long Thus an optimum period of soaking has been suggested 
for a numlier of different kinds of seeds ' It has been shown 
that del( tenous effects follow if seeils are soaked for longer pe- 
riods than that which is the optimum Kidd and West* have 
reported that, in the first place, the percentage of germination, 
when the soaking was too long, was considerably below that of 
seeds not soaked Secondly, not only was the germination re- 
duced, but the subsequent growth of the plant was affected 
The dry weight of month-old plants that had \yeen subjected to 
prolonged soaking was considerably less than that of seeds 
planted dry I^astly, the nature of the effect was strongly spie- 
cific, since different results were obtained by similar treatments 
on closely allied plants 

These claims were made from a senes of expenraents with 
dwarf bean, broad bean, mustard, oat, lupin, wheat, sunflower 
and pea The seeds were soaked in water for periods of time vary- 
ing from 6 to 72 hours (6, 24, 48, 72) They were removed from 

* Ganong, W F 1908 A Laboratory CowBe tn PUtrU Phy^Uitogy^ p 211 
Henry Holt and Co 

* Kidd, Franklin, and Cyril Weat X918. Phymaiogioal Prtdet^rmtnaium 
The Ifijluerice ef the Phynologioal Conditum ef the Seed tipon the Course of 
Subsequent Growth and upon the YxM / The Effect of Soaking Seeds in 
Water Ann Appl Biol , 5 1-10 
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the water at the periods indicated and placed on damp sand in 
porous pots covered above with glass, to geiminato 

Working with a great many kinds of seeds, such as pea (gar- 
den and field), dwaif bean, alfalfa, flax, sunflower, wheat, oats, 
rye, barley, clovci, corn, inustanl, radish and buckwheat, we 
have also obtained deleterious effects on prolonged soaking in 
tap w^ater The effect has not l>ccn the sann on tfu diffeient 
kinds of seeds The experiments have shown that proteina- 
ceous seeds as a class arc more (quickly injured than seeds (hat 
are predominantly staichy oi fatly It is true also that differ- 
ent results are obtained by siinilai tieatments on closely allied 
plants A short pcfiod of soaking (eight hours) injures the set d 
of the common navy bean (Fhai^folus milgaris) in our experi- 
ment as in those of Kidd and W est ® 

Just what causes the breakdown m the seeds, the navy 
bean for example, is of course the interesting feature Although 
they have done no cxjxiriments in this din^ction, Kidd and 
West,® in a review of the literature, enumerate what others have 
so far given as reasons The suggestions fall into two classes 
There is either an accumulation of CO2 with a consequent re- 
duction of free oxygen, or an ixosmosis or leaching of soluble food 
materials The former may be taken as an example of impaired 
respiration, leading to suffocation, while the latter may be called 
the starvation theory 

When bean seeds are allowed to soak in a dish of water, the 
water soon loses its transparency and not very long afterward a 
very offensive odor is given off This odor is suggestive of bac- 
terial action As bacteria are knowm to cause decomposition, 
it IS natural to infer that the breakdown of seeds soaking in 
water is really attributable to bacterial activity A series of ex- 
periments was therefore outlined in an attempt to prove this 
These experiments are detailed below 

• Kidd, Franklin, and C'yril West 1918 Phyatological Predetermtna^ 
lion The Influence of the Phyexologicol CmutMion of the Seed upon the Course 
of Substgueni Growth and upon liM IV Itemcw of lAterature Chap III 
Ann Appl Bu>l , 5 220-261 
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EXPFRIMENTATION 

Experiment I 

To establish the time when the seeds wore injuriously affected 
by soaking m water, the following cxponment was s<'t up Ap- 
proximately eleven hundred bean seeds were placed m a two- 
quart Mason jar, which was then filled with tap water After 
six hours, and after each subsequent six-hour peiiod up to 
seventy-eight hours, one hundred seeds were taken out arul 
placed in proper conditions foi gemiination The temperature 
of the water was that of the room, about 20 degrees Centigrade 
The following table shows the germination obtained 


TABLE I 

Germination Percentages at DmERFNT Time-Periods in 
Stagnani Water for Phaseolus vulgaris 


lime in houni m stagnant 
water 

0 

C 

12 

18 

24 

K) 

48 

1 

72 1 

78 

Germination ixjrcentage 

98 

95 

80 

50 

20 

15 

10 

0 

0 


From the table it may be observed that some lowering of 
germination took plae^ even earlier than six hours and that a 
very decided drop took place between the sixth and twelfth 
hours Finally at the end of forty-eight hours the gcnnination 
fell to 10 per cent After the beans were soaked for two days, 
the resulting liquid gave off an odor, which al the end of three 
days was still more offensive The liquid was opaque and only 
the seeds m a layer near the sides of the jar were visible The 
conditions m this jar focused attention on the bactenal factor 
A uniform method for germinating the seeds was adopted 
and consisted in placing them between two or three folds of 
wet paper toweling, packed on wet quartz sand in shallow wooden 
trays These were placed in the greenhouse where the tempera^ 
ture vaned from 18*^ C to 24® C The bean seeds were from a 
disease^frce stock (Robust) raised on the College farm and 
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showed a high percentage of germination, varying with different 
samples from 97 per cent to 100 iier cent 

Experiment II 

The next experiment was planned in an attempt to minimize 
the bacterial factor About fifteen hundred seeds Here placed 
in the Maaon jar, the mouth of which was covered by a piece of 
cheese-cloth securely fastemd by a string This cloth served to 
retain the seeds, but allowed the water to How freely A long- 
stemmed thistle tube was thrust through a hole in the cheese- 
cloth and pushed to the bottom of the jar, when this Wtis 
placed under the spigot and the water turned on, fresh water was 
added to the bottom, while the old wab^r flowed o\er the top of 
the jar In this way, the seeils were soaking in running water 
As m the previous experiment, one hundred seeds were taken out 
at definite penods and set out to germinate The percentage of 
germination is shown in the following table 

TABLE II 

Gehmination Percentacjes of Phaseolus vulgaris at Different 
Timf -Periods in Uunnino \V\ter 


Time in hours id runmng 

water 12] 18l24|30|48|72|78|98|ll7 126 132|l44 

Germmation percentage 100|98|l00|l00|98l94|93i87l81 82| 52 44 37 20 


In this particular test, provision had to be made to main- 
tain the temperature of the running water at the same point as 
that of the room, for running water is alx)ut 10° C lower This 
|Fas done by heating a long twisted coil of metal tubing through 
which the water passed, in a gas flame 

It will be noted from this table that the percentage of ger- 
mination does not fall as rapidly, nor does loss of viability ap- 
pear as early, as m seeds soaked in stagnant water It may be 
concluded, however, that the loss of viability takes place, but 
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after a longer period of soaking than in the first test In this 
method the beneficial effect may have come from the removal 
of the COa and other by-protlucts and the renewal of fne oxygen 

Experiment III 

The previous experiments have minimized the bacterial fac- 
tor, but th( question may now l)e asked, How will the percentage 
of germination ho affected if bacteria are entirely eliminated? 
Disinfected seeds were soaked in sterile water under sterile con- 
ditions for varying periods of time Hand-picked seeds from 
disease-free samples of Robust Ixans were disinfecteel as fol- 
lows The seeds were first treated with alcohol for a few min- 
utes and then with 1 1000 Hg('lj for twenty minutes Those 
seeds, in lots of 100 each, wore transferred, in a culture room and 
under the customary conditions, to flasks of sterile water (steril- 
ized in the autoclave at fifteen pounds pressure for one hour) 
At no time during the course of the experiment did the liquid 
in the flask become cloudy, nor did several attempts at plaimg 
samples from each of the flasks at the termination of the experi- 
ment show any bacterial or fungous colonies The results are 
indicated in Table III 


TABLE HI 

Germination Percentages for Phaseolus vulgaris at Different 
Time-Plriods in Sterile Water 


Time m hours in sterile 
water 

0 

60 

72 

96 

126 

Germination percentage 

97 

54 

1 

30 

26 

15 


Under the conditions of the experiment, the percentage of 
formination finally falls to a low point, although it is better at 
the end of one hundred and twenty-six hours in this non-agitated 
sterile water than in stagnant water This decline in viablhty is 
no doubt due to an accumulation of CO| and to an absence of 
sufficient oxygen to provide for the life-processes within the seed 
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Fiq 8 Apparatus for Soaking and A5rating Beans under 
Stenle Conditions 
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Experiment IV 

It follows from the results of the experiments mentioned 
above that the next logical step in the study should provide for 
a renewal of oxygen (air) and a removal of COj under sterile 
conditions With the set-up, as shown in the accompanying 
diagram, Figure 8, the conditions of the experiment were met 
The seeds were selected an<l disinfected according to the method 
already outlined The final step in the process, the disinfection 
with HgClt, was carried on within the apparatus previously 
sterilized in the autoclave at 15 pounds pressure for half an hour 
The disinfectant was washed out with sterile water by suction, 
and then a fresh supply of sterile water in which the seeds 
might soak was introduced To provide for aeration, the appa- 
ratus was attached to the suction pump and air was sucked 
through for three to five days as the case might be To show 
that the air entering the apparatus contained no bacteria, a 
similar set-up was attached to the suction pump Instead of 
seeds soaking in water, this time, the larger test tube held some 
beef agar at the bottom At no time during the five-day penod 
of exposure did a bacterial or fungus colony show on the agar 
slant As a control for the original expenment, a similar number 
of seeds were soaked in tap water in an open test tube like the 
one shown in the diagram Of course, this was not aerated 
Accordingly, another largo test tube was set up containing water 
and seeds and attached to the suction pump The air inlet on 
this apparatus was not plugged with cotton and the sources of 
bactenal contamination were within and without the apparatus 
The results of the germination test under the three treatments 
mdicated are found m Table IV. 
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TABLE IV 

Gxbmination Pbrckntagbs of Phasbolus vulgaris under Three 
Different Methods of Treatment 


Treatments 

Germination i^ercentages at end of 72 hours 

Ist test 

2d test 

3d teat 

Stenle aerated i 

60-72 • 

97-100 • 

60-88 • 

Non-stenic unrated 

14-0 

37-40 • 

23-27 * 

Non-stenlc stagnant 

20-0 

1 

0-0* 

0-0 * 


From this experiment the conclusion that bacterial activity 
IS a large factor in the breakdown of bean seeds is mevitable 
The mention of a few observations during the course of the ex- 
periment may not lx; out of place here In alx)ut six hours the 
two aerated cultures had prcnluced a foam or frothy mass at the 
top of the liquid This frothy mass seemed to occur sooner in 
the non-sterile aerated culture than in the sterile aerated one 
and also seemed to be more abundant Furthermore, the water 
became cloudy sooner in the non-stenle aerated culture than in 
the sterile aerated one Just what caused this difference is not 
known, but it might be suggested* that more COi was being 
formed there It is verv likely that more bactena or fungi were 
present than at first Whether t^ey entered from without or 
became more numerous because of the aeration is not known, 
but cither alternative might be a possible explanation In order 
to determine whether or not CO* was present and a factor, the 
COi content by volume was ascertained for each of the three 
liquids At the same time an H ion concentration determina- 
tion was made for each solution The pH values were deter- 
mined electro-titroraetrically by means of the Bartel! potentio- 
meter The CO* content by volume was gained by the use of 

* After the percentage of germination under water had been determined, 
the seeds were removed and placed under good conditions for germmation 
to determine bow many more would germinate The numbers starred give 
the final germination scores 
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the Van Slyke apparatus for the determination of CO3 The 
results ore found in Table V 


TABLE V 

COi AND H Ion Conclntkation Values foe the Three Liquids 
Obtained in the I*oukioino Exieriment 


Tfht No 

Sterile aemted 

Non-stenle 

ac^rated 

Non-stenJp 

non-acratod 

pH 

CO, 

pH 

CO, 

pH 

6 

0 

1 

0 0 

3 4 

4 6 

31 7 

4 6 

20 ft 

2 

6 4 

ft 1 

7 07 

7 90 

4 3 

13 28 

3 

6 3 

3 4 

7 20 

12 36 

ft 9 

19 53 


It IS evident from the table that CO3 mcreaspH progressively 
Slight amounts arc found m the sterile ac^rated culture, more in 
the non-stenle aerated, and most in the non-sterile, non-a^rated 
culture In the non-stcnle aerated culture,* the first test shows 
a high COj content This is evidently too high a value and all 
out of proportion to the other two (tests 2 and 3) Except for 
a few discrepancies the table shows that ('Oi is an important 
factor and that where the cultures are neither aerated nor sterile, 
there is the greatest accumulation of CO3 

DISCUSSION OF RESULTS 

If be^ seeds arc allowed to soak for three days m a large 
volume of water which is at rest in a dish, an offensive odor 
develops The condition is indicative of bacterial action This 
18 what causes the breakdown and the loss of germination and 
not the soaking process per se As a result of bacterial activity 
the bean seeds rot before they germinate, that is, bacterial prod- 
ucts kill or weaken the embryo The problem that Kidd and 
West dealt with is, therefore, connected with beictenal decom- 

♦ These tests and determinations were made by Dr C 8 Robinson, 
associate chemist of the Exponmont Station 
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position, suffocation or CO* poisoninR brought about by their 
technique of experimentation Bean seeds under water are not 
injured by the soaking, but can be made to germinate as well 
as in soil 

If the bean seeds are soaked in running water, either at 
room temperature or at the temperature of the running water, 
the bacterial factor is minimized No odor is present at any 
time up to the end of the experiment (seven days), nor are the 
seeds soft and mushy as in stagnant water Germination per- 
sists at a high level for a longer period This effect, obtained in 
running water, ls no doubt due to the constant renewal of oxygen 
and the withdrawal of COa and other by-pro<lucts 

It may be shown, possibly, in both the foregoing cases, the 
one where the seeds were soaked m a large volume of water at 
rest, and the other where the seeds were soaked in runnmg water, 
that the final loss m viability may come, in part, from a leach- 
ing or an exosmosis of soluble foods from the seeds The writers 
are at present unable to show that leaching is not a factor 
They are emphasizing the bacterial factor because of its greater 
significance 

The greater benefit obtained m the running water and in the 
cases where there is volume per volume of seeds and water, 
over that of seeds soaking m larger volumes of water is very 
likely due, as various authors have suggested, to the renewal of 
oxygen and the removal of COa This does not, however, re- 
move the possible influence of the exbsmosis of soluble foods 
Now if disinfected seeds, free from disease, are soaked under 
stenle conditions, germination takes place after a longer period 
than when they are soaked in stagnant water For example, in 
stagnant water, samples of beans from the general stock germi- 
nate at the rate of 10 per cent in forty-eight hours In seventy- 
'two hours there was no germination at all In stenle water, 
disinfected clean beans germinated at the rate of 54 per cent at 
the end of fifty hours and still were better than 10 per cent at 
the end of the expenment or one hundred and twenty-ax hours 
This clearly shows the part played by bacteria 

In this particular expenment no special provision was made 
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for removing the products of respiration, nor for establishing the 
proper environmental conditions for the life-processes of the 
seeds When, by the simple metho<l of aeration, proper condi- 
tions can Ije piovided, it is possible to bring about 97 per cent 
germination after a period of three days under water If seeds 
soaking in water could always obtain sufficient oxygen to carry 
on respiration, if all the CO 2 , and other by-products could be 
efficiently disposed of, and if bacteria were absent, then wo 
might reasonably expect, other things bemg equal, that germina- 
tion would depend only on the capacity of the seeds to germi- 
nate Under these conditions, germination under water would 
be as good as in the soil 

When we observe the high percentage of germination at the 
end of three days of soaking under aerated sterile conditions 
and when we note further that only after several days m running 
water, docs the germination rapidly fall, the foregoing conclusion 
must Ixj very probable to say the least 

CONCLUSIONS 

The experiments detailed above lead to the following con- 
clusions 

1 Phaseolus tnilgans seeds under certain conditions (soaking 
m stagnant water) will rot before they will germinate, that is, 
bacterial products will kill or weaken the embryo The injurious 
effect 18 not due to the soaking per se 

2 Disinfected beans free from organisms can be made to 
germinate as high as 87 per cent after even a prolonged period 
of soaking m running water at 20® C 

3 When disinfected clean seeds are soaked in sterile water 
under sterile conditions, germination can be as high as 54 per 
cent at the end of forty-eight hours and still be capable of 
germination at the end of one hundred and twenty-six hours 

4 When disinfected clean seeds are soaked m sterile dis- 
tiUed water under stenie conditiofi and vigorously adrated by 
means pf a suction pump, germmation can be as high as 97 per 
cent even after three days under water 
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5 One may reasonably expect b(*an seeds to germinate 
equally well under water as in the soil, provided there are 
sufficient oxygen for respiration, an efficient means of disposing 
of COa and other by-proflucts, and a complete absence of de- 
composing bacteria 

Michigan AoRicuLTimAL Colleob 
Lxfriumbnt Station 

East Lansing, Michigan 



GENETIC STUDIES IN LYCOPERSICUM 


I The Heredity of Fruit shape in the 
Garden Tomato* 

PAUL ALANSON WARREN 
Introduction 

This paper presents field observations bearing upon the 
heredity of fruit shape in the common garden tomato, Lycoper- 
siciiyn esciilentwn Mill , together with a simple Mendelian hy^ 
pothesis which explains the heredity of several fruit types, and 
an analysis of data recorded by pievious investigators in the 
light of the hypothesis suggested 

Previous Mendelian Studies in the Genus Lycopkrsicum 

Previous Mendelian studies in the genus Lycopersictim ac- 
count for the heredity of nine characters on a monohybiid basis 
In a list (See Table I) revised from the data of Halsted (1905) 
and Price and Dnnkard (1908), Jones (1917) gives eleven such 
characters involving various parts of the plant, and including two 
fruit shape characters, but with certain reservations as to the 
validity of the assumption that fruit shape is determined in any 
case by a single pair of factors The onginal data of Price and 
Dnnkard are meager and are not considered by the authors 
themselves as conclusive proof of the monohybnd nature of the 
types recorded Groth (1912, 1915) and Crane (1915 ) find 
diflBcuIty m classifying the various shapes which segregate in 
Ft progenies of crosses between varieties differmg in fruit shape, 
and assume that several factors are involved Groth (1915), 

• Paper from the Department of Botany of the Umvcrsitv of Michigan, 
No 217 
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in fact, arnves at no particular conclusions as to the interpretar 
tion of his own data, except that Mendelism is inadequate to 
account for the behavior of thousands of plants in his gardens, 
and that a stimulus imparted to the soma by the germ plasm 
must be invoked to explain the “Golden Mean” in Fi and the 
chaos in F* Emerson (1917) has shown that the phenomena 
observed by Groth may be explained by the theory of multiple 
factors 

Preliminary oliscrvations upon the character of fruit produced 
in 1919 by homozygous strains of ton garden varieties indicated 

(1) that each variety produces a fruit of definite shape* and size, 

(2) that the fruits of some varieties are deep, those of other vane- 
ties shallow, (3) that the fruits of certain varieties are fasciated, 
i e , they represent a fusion of two or more ovaries, those of 
other varieties non-fasciated, and (4) that each fruit shape 
represents a separate combination of the unit characters, deep 
and shallow, fasciated and non-fasciated These observations 
have since been confirmed by field records and quantitative data 
upon the progeny of all parent strains and many crosses 

Deep fruits arc easily distinguished from shallow fruits with- 
out resorting to the caliper Fasciated fruits are distinguished 
from non-fasciatcd fruits either by their shape or, more accu- 
rately, by the nature of the flower scar Appropriate crosses 
have been made and fruit shape records of more than seven 
thousand plants arc here presented, which seem to indicate that 
deep and shallow, fasciated and non-fasciated hitherto unrecog- 
nized as umt characters, are indeed such Furthermore, it has 
been possible to identify the factors which determine them 
Deep fruits are produced by the complementary factors A and B, 
non-fasciated fruits by the complementary factors F and E 

If this hypothesis be accepted, it is no longer possible to as- 
sume, with Price and Dnnkard, that any fruit shape (e g , 
roundish-oomo) is a unit character The data here present^ 
are not in accord with any multiple factor hypothesis, since 
there is always distmct segregation m the F| 
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Material and Methods 

ORIGIN AND DESCRIPTION OF THE VARIETIES INVESTIGATED 

Ten strains of tomato, representative of all fruit shapes found 
among garden varieties, were selected and crossed Progeny of 
tlie parent strains and the Fi and F 2 generations from crosses 
were grown in 1920 and 1921 In Table II are shown the pedi- 
grees of all parents and crosses 

All of the strains were obtained from the Jerome B Rice 
Seed Co through the kindness of Mr Wilber Brotherton, 
manager of the Detroit branch, to whom the writer is greatly 
indebted for cobperation in many ways With the exception of 
Bolgiano and Discovery, these strains have been under observa- 
tion for years by Mr George Starr, plant breeder for the Com- 
pany, at the Grass Lake Stock Seed farm To him the writer 
IS under obligation for supplying strains of known history and 
great uniformity These with the exception of Discovery have 
proved homozygous for all characters Although Mr Starr does 
not practice artificial pollination, his method of selection involves 
sufficient isolation to preclude the possibility of the accidental 
introduction of pollen foreign to the variety Artificial sclf- 
pollmation of each strain, in some cases to the fourth generation, 
has failed to reveal a single segregating character in all but the 
smgle variety mentioned 

A brief detailed description of each variety follows The 
classification is m accord with the depth-fasciation hypothesis 
and the genotypic formula is supplied here for later reference 

1 Vanettes wt^ deep, noiv-fascmted fruits 

1 Early Detroit, AABBFFEE 

A homozygous strain of this variety has been under observa- 
tion for four generations The fruit is pink, deep (Globe type) 
and always non-fasciated The name of the vanety is mislead- 
mg The plants produce fruit very late in the season 

2, Discovery It is impcxssible to assign a formula to this 
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variety The plant used in the original eross was of the formula 
AaBbFfEe 

Of all varieties, Discovery is the most irregular Except for 
stature, leaf margin and fruit color, the strain was heterozygous 
when received The behavior in heredity of the variety indicates 
that it may have resultt^d from a recent cross between a Globe 
type and a member of tlie Earliana, Bolgiano June Pink group 
Seed was sent to Mr Brotherton by I^ottentot and Hul>er, seeds* 
men, and large cultures have been grown at Ann Arbor and at 
Grass Lake with the same result, a splitting into two or more 
types in each generation The typical Discovery fruit is deep, 
non-fasciated 

II Varieties with deep^ fasetated fruits 

1 Ponderosa, AABBffee 

Ponderosa is a well known late variety with deep, much 
fasciated, pink fruit The plants are exceptionally large, a char* 
acteristic which is usually associated with late fruit production 

2 John Baer, AABBFFee 

John Baer is especially prolific and early The fruits are red, 
deep, usually fasciated, but never of the tremendous size of those 
in Ponderosa 

3 Imperial, AABBFFee 

Imperial is a very late variety, erect in habit, very vigorous 
m growth, producing deep, pink fruits, similar to those of John 
Baer, but of better quality 

III Varieties with shallow, non^fasetated fruits 

1 Dwarf Stone, oabbFFEE 

A very late variety, Dwarf Stone produces rather small red 
fruits on erect, vigorous plants 

IV Vaneites with shallow, fascuUed fruits 

1 Bolgiano, oaJbbffEE 

A potato-leaf red-fruited variety, lauded by its discoverer, 
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Bolgiano, for its extreme earliness, was sent to Mr Brotherton 
m 1919 with permission to employ it for breeding purposes 
Several plants were furnished to the writer in the spring of 1920 
It proved to be as early as the Rice Company's best strain, 
Earhana As in all early varieties, the habit of the plant is low 
and sprawling, the leaves are small and the fruits much smaller 
and moie inclined to sun-cracking than those of the later, more 
vigorous types Each plant produces a preponderance of shal- 
low, non-fasciated fruits, but always a number of shallow, fas- 
ciutcsj fruits 

2 Earhana, aabbffEE 

A homozygous strain, selected for the shape, texture and color 
of fruit as well as for earliness, Earhana is very similar to Bol- 
giano, differing only in that the leaves have serrate margins 

i June Pink, anBBJfee 

June Pink owes its name to the combination of earliness and 
pink (i e , red endocarp and colorless epicarp) fruit color The 
habit 18 low and sprawling That there is a certain relationship 
between this vanety and the large-fruited variety Pondcrosa is 
evidenced by two facts, (1) the leaves of both varieties are 
crinkly at the edges and (2) a plant producing fruit identical 
with that of Ponderosa appeared in the cultures m the surmner 
of 1921 as a mutation The fruits are shallow, but much fas- 
ciated 

4 Dwarf Champion, aabbffee 

The stram under observation is extremely uniform Unlike 
the other varieties it produces ripe fruit in the middle of the 
season The fruits are pmk, very shallow and fasciated m about 
the same percentage as m Bolgiano The plants are of dwarf 
stature, grow rapidly, and soon Jop over to the ground 

METHOD OF POLLINATION 

The methods of pollmatmg the flowers and of growing the 
cultures may be outhned briefly The tomato flower, normally 
self-fertilised, is easily emasculated and poUmated The young 
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peduncle is very fragile, however, and it has been found con- 
venient to depart from the usual custom of protecting the pol- 
linated flower with paper bags and to resort to the use of two- 
mch squares of heavy tissue paper The paper is formed into a 
cap, securely wired over the pollinated flower, and allowed to 
remain until the style has fallen, usually about four days Emas- 
culation and pollination are accomplished at the same time 
A young flower is selected from the pollen parent, the pollen ex- 
tracted and applied with a pollinating knife immediately after 
the flower of the staininate parent has lx*en emasculated 

METHOD OP HARVESTING SEED 

Seed are harvested from the npe fruits as follows After 
the desired measurements are made, the fruit is cut transversely 
through the center and a record taken of the number of locules 
The pulp IS squeezed out into water in a battery jar and the 
mass mixed thoroughly A bit of inoculum from a jar contain- 
ing fruit pulp which has been allowed to fenntnt in water for 
several days is addeil After a day the fermented mass is washed 
with a stream of water in a piece of cloth suspended over a cyl- 
inder of wire screen and the seed spread out on paper towels to 
dry 

WINTER AND SUMMER CULTURES 

Since it IS desirable to have the cultures of all generations 
of a series in the gardens at thd same time, winter cultures m 
the greenhouse are grown merely to produce seed Crosses are 
usually made in the garden Progeny from the parents and a 
few Fi plants ore grown m the greenhouse for self-pollination 
In the spring the seed from the parents, the seed remaining from 
the original crosses and the seed obtained from the Fi plants, 
are planted for the field cultures In this way it has been pos- 
sible to study an extra generation on a large scale each year and 
to base all conclusions on plants grown in the garden 

In order to grow plants m the winter in the latitude of Ann 
Arbor with the assurance of npe seed m time for the spring 
plantmg, it is necessary to resort to extreme foremg methods. 
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The plants are grown m a mixture of one part sand and two 
parts loam to prevent an excess of vegetative growth Each 
plant IS watched closely for the appearance of the first flower 
cluster, and the necessary pollinations aic made at once The 
energy of the plant is now directed to the rapid development 
of npe fruit by the frequent removal of new clusters and vege- 
tative growth which may appear 

Cultures in the greenhouse are limited to about four plants 
each Field cultures are much larger More than seven thou- 
sand plants were grown in the gardens in 1921* The ideal senes 
of cultures for each cross consists of (1) each parent, A and B, 
one hundred plants, (2) Fi pedigrees to include the reciprocal 
crosses, A X B and B X A, each fifty plants, (3) F^ pedigrees, 
A X B, self-pollinated and B x A, sclf-polIinated, each seventy- 
five plants and (4) back-crosses, each one hundred and twenty- 
five plants Such a scries of cultures has not always been grown 
for each of the crosses, in some cases because of lack of time to 
make thorough observations More important series are always 
given precedence 

ALTERNATIVE METHODS OF INVESTIGATION 

Two avenues of approach are open to an investigator of the 
heredity of size and shape in the higher plants If the material 
be favorable, a direct classification of the parents, Fi and Fj 
segregates, may be made, if unfavorable for such a classifica- 
tion, large senes of measurements are necessary In the former 
case the validity of the interpretation of the results is dependent 
upon the magmtude of the observable differences between the 
classes In the latter case, since there are no distinct classes, 
the data must be analyzed biometncally, and the value of the 
mterpretation, speculative in great measure, depends upon the 
individual skill of the investigator m the treatment of the ob- 
served adherence to or departure from the Gaussian distnbution, 
as an mdex to the behavior of the unit characters 

Ample proof of the truth of these generalities is presented m 
previous papers upon the heredity of size and shape in the 
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tomato Price and Dnnkard (1908) have arrived at certain con- 
clusions as to fruit tihape by the method of direct classification 
Groth's statistical methods have led him to conclusions which 
have brought severe criticism (Emerson; 1917) The earlier 
wnters observe the tyixis of fruit, and conclude that there is a 
definite Mendehan mterpretation to be placed upon the observed 
segregations, the later writei becomes involved m a labyrinth of 
frequency distributions derived from individual fruit measure- 
ments, and comes to the conclusion that none of the neoteric 
developments of Mendelisrn are of avail m the explanation of 
the observed phenomena 

In the present investigation both methods have been em- 
ployed Many plants have been classified as to the depth and 
fasciation of their fruits by direct observation In certain cul- 
tures the weight and size of the fruits have been determined. 
These quantitative data confirm the accuracy of the former 
method in every case Only such constants derived from them 
as are needed for the purpose of definition will be presented 
here It is proposed to publish these data in full in papers 
devoted entirely to discussions of the quantitative measurement 
of fruit size in relation to the depth-fasciation hypothesis, to 
hybrid vigor and allied phenomena 

The Results of Hybrid Segregation 

Ratios among the Fj segrega^s from crosses between the 
several vaneties do not conform to a monohybnd hypothesis 
Attempts to explain the observed ratios on a dihybrid or poly- 
hybrid basis, involving dominance, have also failed If the 
following pairs of complementary factors are assumed to he 
operative m the determmation of the types of fruit observed m 
Fi and in the Fa, it is possible to explain every phenomenon 
which has thus far been observed m the crosses 

factors for depth and fasciation 

Af a factor which alone produces shallow fruits, but which in the 

presence of B produces deep fruits 
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а, the normal allelomorph of A, produces fruits slightly more 
shallow than A 

B, a factor which alone produces shallow fruits, but in the pres- 
ence of A, deep fruits 

б, the normal allelomorph of B, behaves as a 

a factor which alone produces fasciated fruits, but in the pres- 
ence of E, non-fasciated fruits 

/, the normal allelomorph of alone produces much fasciated 
fruits 

Ey a factor which alone produces fasciated fruits, but in the 
presence of non-fasciated fruits 
c, the normal allelomorph of iS, behaves as/ 

Combinations of tlie factors suggested determine the shape 
of the fruit as follows 

Group Genotypb Phenotype Shape 

1 ABFE Deep, non-fuaciated Deep-round 

2 ABFe^ AB/Et or ABfe Docj), fasciated Dt*ep-round or 

Dcei>-<)vid 

3 AbFEf aBFEf or ahFE Shallow, non-fasciated Shallow-round 

4 AbFe, a6^e, af>/e, Ab/E^ ohfEy Shallow, fasciated bhallow-round 

aBJEf aBFe or Shallow-oval 

As a result of the behavior of each of the ten varieties in 
crosses, it has been possible to assign to each the complete 
genotypic formula given with the variety descriptions 

The factors for non-fasciation behave in a manner which has 
not yet been suggested F m the presence of E always produces 
a non-fasciated fruit Either of these factors, however, m the 
homozygous condition (FF or EE) inhibits fasciation to a slight 
degree For example, m Bolgiano, Imperial and John Baer the 
presence of EE^ FF and FF respectively inhibits the complete 
fasciation found in June Pink and Ponderosa The factors A 
and B may behave in a similar manner 

In Table III are given all of the possible combinations of the 
four pairs of factors A, o, B, 6, F, /, and E, e, with the prog- 
eny to be expected from self-fertilized plants of each geno- 
typic constitution All of the varieties fall mto the first four 
groups of Table III and breed true for their individual types ex- 
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cept the variety Discovery This variety gives progeny which 
may fall into any of the sixteen groups An individual plant of 
this variety which was used in certain crosses was of the formula 
AaBbFfEe Upon self-polhnation it gave a close approach to 
the ratio 81 deep, non-fasciated 112 shallow, non'fasciated and 
fasciated 63 deep, fasciated 

The actual ratio is 90 1 97 3 68 5 

The deviation is 9 1 14 6 6 5 

The probable error is 9 *> 9 0 8 8 

The Dev / P E IS 10 16 0 6 

By the x* methotl, x* “ 951 and P - 799331 

CLASSIFICATION OP CROSSES 

The crosses which were used to test the foregoing hypothesis 
fall into the following groups, arranged in accordance with the 
order of Table III 

1 Crosses m which the Fi falls into one of the first four 
groups of Table III and in which there is no segregation for 
fruit shape in Fi (Crosses I- VI) 

I Bolgiano x June Pink 

II Bolgiano x Earliana 

III Earliana x June Pink 

IV Dwarf Champion x Bolgiano 

V Dwarf Champion x June Pink 

VI Ponderosa x John Baer 

2 Crosses in which the Fi falls into Group 5 of Table III, 
namely, those in which the F| segregation is 3 deep, fasciated 
1 shallow, fasciated (Cross VII) 

VII June Pink x Ponderosa 

3. Crosses in which the Fi falls mto Group 8 of Table III, 
namely, those in which the Ft segregation is 3 shallow, nOQ* 
fascuited; 1 shallow, fasciated (Cross VIII) 

VIII Bolgiano x Dwarf Stone 

4 Crosses in which the Fi falls into Group 9 df Table III, 
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namely, those m which the Fi segregation is 9 deep, non-fas* 
ciated 7 deep, fasciated (Cross IX) 

IX Ponderosa x Early Detroit 

6 Crossks in which the Fi falls into Group 10 of Table III, 
namely, those in which the Fa segregation is 9 deep, fasciated 
7 shallow, fasciated (Cross X) 

X Bolgiano x Ponderosa 

6 Crosses in which the Fi falls into Group 14 of Table III, 
namely, those in which the Fa segregation is 27 deep, non-fas- 
ciatcd 21 deep, fasciated 9 shallow, non-fasciated 7 shallow, 
fasciated (Cross XI) 

XI Early Detroit x June Pink 

7 Crosses in which the Fi falls into Group 15 of Table III, 
namely, those in which the Fa segregation is 27 deep, non-fas- 
ciated 21 shallow, non-fasciated 9 deep, fasciated 7 shallow, 
fasciated (Crosses XII-XIII) 

XII Bolgiano x Early Detroit 

XIII John Baer x Dwarf Stone 

8 Crosses in which the Fi falls into Group 16 of Table III, 
namely, those in which the Fj segregation is 81 deep, non-fas* 
ciated 63 shallow, non-fasciated 63 deep, fasciated 49 shal- 
low, fasciated (Crosses XIV-XVII) 

XIV Elarly Detroit x Dwarf Champion 
XV Bolgiano X John Baer 

XVI Ponderosa x Dwarf Stone 
XVII Imperial x Bolgiano 

9 Crosses in which the Fi falls mto several groups because 
of the heterozygosis of one of the parents and in which the seg- 
regation m the Fs depends upon the genotypic constitution of 
the self-poUmated Fi individual (Crosses XVIII-XXI) 

XVIII Discovery X Ponderosa 
XIX Discovery x Bolgiano 
XX Discovery x Earliana 
XXI Discovery x June Pink 
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The Fa ratios from all of these crosses are presented in Table 
V The genotypic fonnulae of many varieties have been deter- 
mined by several crosses A record of all genotypes investigated 
18 presented m Table IV It is evident from the situation which 
obtains in the first group above, that the genotypic constitution 
of Bolgiano, June Pink, Earliana and Dwarf Champion could not 
be discovered by any senes of crosses within the group Crosses 
between these varieties and the six remaining varieties under ob- 
servation have brought forth the interesting segregation phenom- 
ena observed in the last nine groups 

TESTS POU GOODNESS OF FIT 

Before each cross is discussed m detail, a word must be said 
as to the tests applied for goodness of fit of the Mendehan ratios 
of Table V In all cases the probable erro rs have been calculated 
by the orthodox modification of the ^ npq formula for the stand- 
ard deviation (<r) In tins method the 

PE - ± 0 674491 

▼ n 

where P E is the probable error, N a particular term of a Mende- 
han ratio, K the 8um of all the terms of such a ratio, and n the 
total number of individuals involved m the classification Such a 
procedure involves the assumption that the standard deviation of 
a ratio is equal to ± (K-N), a sufficiently valid assumption 

in any case, provided the number of observed individuals is 
large, certainly of value m the consideration of such ratios as 1 
1 and 9 7, even though the number of individuals be compara- 
tively small Wherever possible, i e , m such ratios as 48 
9 7 and 144 63 49, in which more than two terms are mvolved, 
the probability (P) of the occurrence of such a ratio as a result 
of randwn sampling has been calculated by the x* method of 
Pearson m which ^ 

where the expression S ^ ' ) suni of such 

terms as the square of the difference between the observed fre> 
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quency and the theoretical frequency, divided by the theoretical 
frequency The probability integral (P) is calculated from Elder- 
ton's Tables for Goodness of Fit (Pearson, 1914 ) Constants 
derived by this method are given in the text in the discussion of 
the crosses 


Discussion of Crosses 

1 Crossfs in which the Fi falls into Groups 1-4 of Table 
III and no segregation takes place in the Fa generation 

I Bolgiano, aabbffEE X June Pink, oaBBffee 
Fi - aaBbffEe 

The parents as well as the Fi and Fa generations in this cross 
produce shallow fasciated fruits June Pink has deeper fruits 
than Bolgiano because of the presence of the factor B in the 
homozygous condition, more completely fasciated, consequently 
heavier fruits than Bolgiano because of the absence of the in- 
hibiting factors EE The Fi fruits arc intermediate m both 
depth and fasciation These differences have been measured 
and found significant It is impossible by direct observation to 
record the small differences in depth and fasciation brought 
about by the factors B and E alone These must be treated in 
another paper devoted to the presentation of quantitative data 

II Bolgiano, aabbffEE x Earliana, aabbffEE 
Fi and F,, aabbffEE 

The genotypic formulae here given have been determined 
from other crosses The vaneties Bolgiano and Earliana bear 
identical types of fruit No differences possible of record by 
direct observation have been found m the fruits of the parents, 
the Fi or the F* in this cross 

More than three thousand fruits have been measured m this 
senes in a separate investigation of hybrid vigor and these data 
will be presented elsewhere 

III Earliana, aabbffEE x June Pink, oaBBffee 
Fif aaBbffEe 
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Obviously this cross involves the same genetic possibilities 
as the cross Bolgiano x June Pink The result is the same No 
segregation occurred in the Ft The quantitative data are 
strictly comparable to those in the former cross 

IV Dwarf Champion, aahbffee x Bolgiano, oabbffEE 
Fi, oabbffEe 

Forty-six plants of the Fi and 151 plants of the Ft were 
grown, mainly for the purpose of testing Imkage between the 
potato-leaf and dwarf characters, a matter which will be dis- 
cussed m another paper 

None of the fruits were measured The parents, the Fi and 
the Fi, are all shallow and more or less fasciated 

V Dwarf Champion, aahbffee x June Pink, aaBBffee 
Ft, aaBbffee 

The Fi generation with 64 plants, the F* with 148 plants, 
the back-cross June Pink x (June Pmk x Dwarf Champion) 
with 124 plants and the back-cross Dwarf Champion x (June 
Pink X Dwarf Champion) with 124 plants have all failed to pro- 
duce any fruits not to be expected from the foregoing formulae 
The fruits vary somewhat in siao but are all fasciated and are all 
shallow In the Fj generation it was possible to make a rough 
classification mto 106 bearing slightly deeper and 42 bearing 
shghtly shallower fruits The ratio is 2 9 11, a close corre- 
spondence to the 3 1 ratio expected from the segregation of Bb 
m the Ft No such classification was attempted m the back- 
crosses 

VI Ponderosa, AABBffee x John Baer, AABBFFee 
Ft, AABBFfee 

Ponderosa is a deep-fruited variety m which every fruit Is 
fasciated, generally to the extent of producing exceedmgly large 
misshapen fruits John Baer is also deep-fruited and the frmts 
are somewhat fasciated, but never to the degree observed in 
Ponderosa, a fact which is accounted for by the presence in 
John Baer of the F factor in the homozygous condition Eight 
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plants of the Fi produced fruits which were also deep, but in- 
termediate between the parents m fasciation, as would be ex- 
pected in the heterozygous (Ff) type 

In F 2 it should be possible to make a rough classification on 
the basis of fasciation alone All plants bear fasciaied fruits 
The difTcrcnce is one of degree, as would lie expected by the 
presence m this generation of plants 25 per cent of which are 
homozygous for F, 60 per cent in the Ff condition and 25 per 
cent in the// condition It has not been possible to differentiate 
two of these classes The ff class, however, is fairly distmct 
from the others and the field records show 24 such plants to 75 
of the ff and FF plants, a ratio of 0 97 3 03 The difference is 
0 26 times the error and insignificant (See Table V) 

In the back-cross Ponderosa X (June Pink x Ponderosa), 
which should give by the same classification a ratio of 1 1 be- 
tween the plants which bear more fasciatcd and those which bear 
less fasciatcd fruits, the ratio 61 49 or 1 11 0 89 was found 
In this case the difference is 1 70 times the error and likewise 
insignificant (See Table V) 

In the back-cross John Baer x (John Baer X Ponderosa), 
all of the individuals ought to fall into the less fasciated class of 
the foregoing classification, as they were indeed found to do m a 
record of 186 plants 

It IS rarely possible to observe the small differences recorded 
m this cross between offspring from plants of the formula Ff or 
Ee As will be seen directly, the Fi segregation is dependent 
mainly upon interaction of the factors F and E to prevent fas- 
ciation and of the factors A and B to produce deep fruits It 
may be objected that, after all, the hypothesis suggested to ac- 
count for the heredity of <iepth and fasciation is little more than 
a manipulation of a senes of factors which have only a cumula- 
tive effect That such an objection is not a valid one, and that, 
although the factors A, B, F and E may exhibit a cumulative 
effect to a certain degree, such an effect cannot account for the 
profound differences observed when the pairs A and B, F and E 
meet m a sygote, will be seen m the crosses about to be dis- 
ouaeed. 
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2 Crosses in which the Fi falls into Group 5 of Table III, 
namely, those in which the Ft segregation is 3 deep, fasciated 
1 shallow, fasciated (Cross VII) 

VII June Pink, oaBBffee X Ponderosa, AABBffee 
Fi, AaBBffee 

The genotypic formulae in this senes indicate that all of the 
individuals should bear fasciated fruits, and, since no F nor E 
factor IS present, very much fasciated fruits In all, 128 plants 
of the parent Ponderosa, 118 of Juno Pink, 95 of the Fi, 132 of 
the Ft, 129 of the back-crosses to Ponderosa, and 436 of the 
back-crosses to June Pink, a total of 1038 plants, has been 
grown All of these plants have produced fasciated fruits The 
reason for such an extensive scries of cultures may be bnefly out- 
lined In the opinion of the seedsmen June Pink and Ponderosa 
are closely allied varieties The former is an early variety and 
produces smaller fruits, the latter a mid-season, sometimes con- 
sidered a late variety, which produces the largest tomatoes 
known Both vaneties have crinkly leaves A type similar to 
Ponderosa has appeared by mutation from June Pink It would 
seem of particular interest to determine whether such a relation- 
ship could be assumed to bear upon the general shape and size of 
the fruits 

The first cross was made in 1919 The Fi and F* cultures 
from this cross were grown in the 1920 garden The senes pre- 
sented what appeared at first to be a case of blending inhent- 
ance The cross was repeated and a second series including 
duplicates of the first senes and m addition three F* cultures 
from the onginal cross were grown m the 1921 garden Again 
the Fi and Fi cultures seemed to be so nearly alike that no at- 
tempt was made to classify the Fj plants as to fruit shape and 
the fruits were recorded as intermediate The importimce of 
such a classification was not realized, in fact, until the present 
hypothesis had been worked out with other crosses and the 
formulae of June Pink and Ponderosa established 

A second perusal of the 1920 data bnngs to hght several in- 
teresting facts which were not before considered important. 
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Twcnty-six plants m the Fa of that year are recorded as Pon- 
derosa, six plants as June Pink, a ratio of 3 25 0 75 (See 
Table V) A 3 1 ratio is to be expected, since the F2 falls into 
four equal claases, three of which have the factors A ABB or 
AaBBj and one the factors oaBB The three former classes are 
deep, corresponding to Pondeiosa, the latter class shallow, as in 
June Pmk 

Throe Fa cultures were grown in 1921 from the foregoing Fj, 
one from a plant recorded as lune Pink (1 e , shallow, fasciated), 
and two from plants recorded as Ponderosa (1 e , deep, fasciated) 
The fonner culture produced fruits which were recorded as in- 
termediate It 18 likely that close attention to this culture 
would have revealed a 3 1 segregation The last two cultures 
were undoubtedly from the plants of the formula AABBfJee, 
since they contained only large plants which produced typical, 
deep, fasciated Ponderosa fruits 

The back-crosses, June Pink x (June Pink x Ponderosa) and 
(June Pink x Ponderosa) x June Pink, grown in 1920, showed a 
segregation into 142 plants with fruits recorded as Ponderosa or 
“ deep June Pink ” to 123 plants with fruits recorded as true 
June Pink,” a ratio of 107 0 93 (See Table \) From the 
hypothesis the segregation should be in the ratio 1 deep, fas- 
ciated 1 shallow, fasciated It is possible that some of the June 
Pink plants may have been recorded as Ponderosa, thus ac- 
counting for the excess of the latter plants in the ratio A clas- 
sification with regard to depth in fasciated fruits is sometimes 
difficult to make without actually measuring J^he fruits 

The back-crosses, Ponderosa x (June Pink X Ponderosa) and 
(June Pink x Ponderosa) X Ponderosa, have produced deep, fas- 
ciated fruits exclusively, according to expectation 

3 Crosses in which the Fi falls into Group 8 of Table III, 
namely, those in which the segregation is 3 shallow, non-fas- 
ciated 1 shallow, fasciated (Cross VIII) 

VIII Bolgiano, oabbffEE x Dwarf Stone, oabbFFEE 
Fi, aabbFfEE 

The parents, together with the Fi and plants of this series 
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should all produce shallow fruits Among 110 plants of the 
Bolgiano parent, 99 plants of the Dwarf Stone parent, 4 plants of 
the Fi and 87 plants of the Fa, no deep fruits have been found 
Segregation in Fa, independent of factors for depth, depends en- 
tirely upon the behavior of the F factor in the presence of the E 
factor, and is thus 3 non-fasciated 1 fasciated The segregation 
18 68 29, a ratio of 2 67 1 33 The deviation is 2 66 tunes the 
probable error and of little significance (See Table V) 

4 Crosses m which the Fi falls into Group 9 of Table III, 
namely, those in which the Fa segregation is 9 deep, non-fas- 
ciated 7 deep, fasciated (Cross IX) 

IX Ponderosa, AABBffee x Early Detroit, AABBFFEE 
Fi, AABBFfEe 

The cross Pondcrosa X Early Detroit offers the first example 
of a 9 7 ratio resulting from the interaction of the two factors 
F and E to inhibit fasciation completely 

Ponderosa plants all produce much fasciated fruits, Elarly 
Detroit and the Fi cross, non-fasciated fruits The parents, as 
well as the Fi and Fs plants are all homozygous for the A and B 
factors, so that all fruits throughout the senes are deep In 
Fj the segregation should be in the ratio 9 deep, non-fasciated 
7 deep, fasciated A total of 183 plants of this generation was 
well classified dunng the summers of 1920 and 1921, 112 of 
which produced deep fruits with no suggestion of fasciation 
while 71 produced fruits fasciated varying degrees The ob- 
served ratio IS 9 79 6 21 The deviation is 2 00 tunes the prob- 
able error and probably insignificant (See Table V) 

No question may be raised as to the accuracy of the classifi- 
cation in the Fi from this cross Attention has been called to the 
difl5culty of recording the types of fruit when a segregation m- 
volves the B factor or the F factor alone No such difficulty is 
encountered when the A and B factors or the F and E factors are 
both present, or both absent in the Fs 

6 Crossks in which the Fi falls into Group 10 of Table III, 
namely, those m which the F» segregation is 9 deep, fasciated 
7 shallow, fasciated (Cross X) 
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X Bolgiano, oabbffEE x Ponderosa, A ABB f fee 
Fx, AaBbffEe 

The Bolgiano parent is less fasciated than Ponderosa because 
of the presence of EE The Fi generation comprising 120 plants 
produced fruits of the general character of Pondtrosa m depth, 
but with less fasciation because of heterozygosis of the E factor 

The Fj plants all produce fasciated fruits according to ex- 
pectation A segregation possible of record in the fit Id on the 
basis of depth alone gives a close approximation to the 9 7 
ratio expected from the Fi formula, AaBh Fruits from 12<) 
plants were recorded as deep, fasciated, from 70 plants as shal- 
low, fasciated, a ratio of 10 37 5 63 The deviation from expec- 
tation is 3 62 times the probable error Such a deviation might 
be considered a significant one were it not for the fact, mentioned 
in the discussion of the cross June Pink x Ponderosa, that it is 
difficult to classify fasciated fruits as to depth Further mention 
of the results of measuring many fruits in this senes will be made 
in another paper It is really remarkable, in view of the tliffi- 
culty of classification, that such a close approximation to theory 
was obtained as that recorded 

6 Crosses in which the Fi falls into Croup 14 of Table III, 
namely, those in which the segregation in Fa follows the ratio 
27 deep, non-fasciated 21 deep, fasciated 9 shallow, non-fas- 
ciated 7 shallow, fasciated (Cross XI) 

XI Early Detroit, AABBFFEE x June Pmk, aoBBffee 
Fi, AdBBFfEe 

Early Detroit, 125 plants, produce<l deep, non-fasciated fruits, 
June Pink, shallow, much fasciated fruits All fruits on 21 Fi 
plants were deep, non-fasciated 

In the Fi cultures no attempt was made to distinguish be- 
tween deep and shallow fruits Certam plants producing deep, 
fasciated fruits, the Ponderosa type, were observed The record 
shows that 63 plants produced non-fasciated fruits and 69 pro- 
duced fasciated fruits The ratio 27 21 9 7 resolves itself into 
a rati5 of 9 non-fasciated 7 fasciated, if depth of fruit is disre- 
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gfirded The observed ratio is 7 64 to 8 36 The deviation is 
2 93 times the probable error 

The F* segregation in this cross is very striking No easier 
task presents itself in the tomato garden than that of recording 
fasciated and non-fasciated fruits by direct observation Further 
investigation may add numbers of plants to the record, but 
the present ratio furnishes sufficient proof for the necessity of 
assuming complementary factors for fasciation in these cul- 
tures 

7 Crosses in which the Fi falls into Group 15 of Table III, 
namely, those in which the F» segregation is 27 deep, non-fas- 
ciated 21 shallow, non-fasciated 9 deep, fasciated 7 shallow, fas- 
ciated (Crosses XII, XIII) 

XII Bolgiano, oabbffEE x Early Detroit, AABBFFEE 
Fi, AaBbFfEE 

The parent characters have been discussed (pp 366-361) 
The Fi plants, 45 in number, produced typical Early Detroit 
fruits, deep and with no fasciation 

No attempt was made to classify the non-fasciated fruits as 
to depth in the F* cultures Considering fasciation alone the 
27 21 9 7 ratio, above, becomes the ratio 48 16, or 3 non- 
fasciatcd 1 fasciated In the Ft, 61 plants produced non-fas- 
ciated fruits and 34 plants fasciated fruits, a ratio of 257 1 43 
It IS evident that such a classification should produce the con- 
cordant results reported for this croas The deviation is 3 60 
tunes the error (See Table V ) 

An attempt was made to classify as to depth of fruit the 
plants which produced fasciated fruits This classification, as 
mentioned before, is difficult The result, however, was not un- 
satisfactory With the non-fasciated fruits unclassified and the 
fasciated fruits classified as to depth the foregomg ratio becomes 
48 deep, non-fasciated + shallow, non-fasciated 9 deep, fas- 
ciated 7 shallow, fasciated The observed frequencies were 61 
18 16, a ratio of 41 10 12 13 10 78 The goodness of fit of this 
ratio 18 shown in Table V By the x* method, x* ■ 4 193 and 
P is 1250578 The differences shown in Table V are not of 
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great significance when the numbers of individuals and the 
difficulties in classification are considered 

XIII John Baer, AABBFFee X Dwarf Stone, oabbFFEE 
Fi, AaBbFFEe 

The John Baer parent produces deep, somewhat fasciated 
fruits, the Dwarf Stone parent, shallow, non-fasciated fruits 
In Fi, 4'5 plants produced dc'op, non-fasciated fruits 

In this ease the classification of the fruits as to fasciation in 
Ft is complicated by tlie presence of Dwarf jdants upon wlucli 
fruits fasciated to a marked degree seem never to appear The 
plants were consequently classified as to depth of fruit alone 
The ratio 27 21 9 7 becomes on this basis the ratio 9 deep, fas- 
ciated + deep, non-fasciated 7 shallow, fasciated + shallow, non- 
fasciated "Ihe observed frequencies were 72 96, a ratio of 8 
35 7 65 The deviation is 2 12 times the error and insignificant 
(See Table V ) 

8 Crossfs in which the Fi falls into Group 16 of Table III, 
namely, those m which the F* segregation is 81 deep, non*fas- 
ciated 63 sliallow, non-fasciated 63 deep, fasciated 49 shallow, 
fasciated (Crosses XIV to XVII) 

XIV Early Detroit, AABBFFEE x Dwarf Champion, 

aahbffee 

Fi, AaBbFfEe 

The cross involves two parents homozygous for all factors 
The Fi, 25 plants, produced deep, non-faficiated fruits No F* 
cultures were grown 

XV Bolgiano, aabbf/EE x John Baer, AABBFFee 
Fi, AaBbFfEe 

The parents have been discussed above (pp 360-361) The 
Fi plants, 81 m number, produced small, deep, non-fasciated 
fruits It 18 unfortunate that tune did not permit a large senes 
of fruit measurementa m this generation An opportunity is 
here presented to study quantitatively a pedigree in which the 
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A and J5, and the F and E factors are all in the heterozygous 
condition The fruits were small as indicated above, but just 
how much the actual size is affected by such a combination of 
factors IS unknown 

The Ft plants were not classified as to depth A sharp seg- 
regation was observed between the plants producing non-fas- 
ciated and those producing fasciated fruits The record shows 
96 of the former and 52 of the latt/cr plants, a ratio of 10 49 to 
5 51 (See Table V) As to fasciation alone the ratio 81 63 
63 49 becomes 144 112 or 9 non-fasciated 7 fosciatcd The 
deviation is 3 39 tunes the error 

XVI Pondcrosa, AABBffee x Dwarf Stone, oabbFFEE 
Fu AaBhFfEe 

The Fi plants, 27 m number, produced, as in the preceding 
crosses, deep, non-fasciated fruits, smaller than the typical Pon- 
derosa fruits 

In the Fa the segregation was similar to that of the preceding 
cross (Bolgiano X Dwarf Stone) Plants with non-fasciated 
fruits numbered 43, those with fasciated fruits 30, a ratio of 
9 43 6 58 The deviation from the expected 9 7 ratio, is 0 68 
times the error and insignificant A further classification of the 
Fa plants with fasciated fruits shows 22 with deep fruits, i e , of 
the Ponderosa type and 8 with shallow fruits The ratio 81 63 
63 49 becomes 144 63 49 on this basis The close agreement of 
theory and observation is shown in Table V By the x*" method. 
X* - 3 081 and P - 2160186 

XVII Imperial, AABBFFee x Bolgiano, oabbffEE 
¥i, AaBbFfEe 

Considerable quantitative data upon fruits from all genera- 
tions of this cross are to be published in another paper 

Fifty Fi plants produced typical, deep, non-fasciated fruite 

The segregation m Fj and the close agreement of observ^^^n 
and theory are shown m Table V The x* test for goodness of fit 
gives fw X* the value 672, for P the value 866441 The fit is 
much better than would be expected from the classification of 
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98 plants This cross is especially important since the whole 
hypothesis of complementary factors for depth and fasciation of 
tomato fnuts was suggested by the segregation of the F* (Im- 
perial X Bolgiano) into four types of fruit, one a typical Pon- 
derosa, the second a typical Bolgiano, the third a typical large 
Globe type and the fourth a tiny Globe fruit which hatl not yet 
been observed by the wnter The first is deep, fasciated, the 
second, shallow, fasciated, the third, deep, non-fasciated and the 
fourth shallow, non-fasciated 

9 Crosses in which the Fi falls into several groups (Table 
III) because of the heterozygosis of one of the parents The F* 
segregation depends upon the genotypic constitution of the self- 
poUinated Fi individual (Crosses XVIII-XXI) 

At this point the consideration of crosses which are of es- 
pecial importance in establishing the suggested hypothesis 
ceases The following crosses illustrate the employment of the 
hypothesis in the analysis of varieties of unknown constitution 
The variety Discovery, as has been mentioned earlier in the 
paper, was for a long time a most puzzling one Seed obtained 
by self-pollination produced plants bearing a motley array of 
fruit types Mr Starr recently informed the writer that he had 
tried unsuccessfully to “ fix ” the type Crosses were made be- 
tween two plants of Discovery and plants representing five 
vaneties, the genotypic constitutions of which are now known 
Both plants, D-1 and D-2, proved to be heterozygous for all 
factors for depth and fasciation 

XVIII Discovery, AaBhFfhe x Ponderosa, AABBffee 
F, 

Deep, fasciated (12) 

AABBFfee AABBffee 
AABBffEe AABbffee 
AABbffEe AaBBffee 
AaBBffEe AaBbffEe 
AABhFfee AaBbFfee 
AaBBFfee AaBbffee 

Fi n^tio - 3 deep, fasciated 1 deep, non-fasciated 


Deep, non-fasciated (4) 
AABBFfEe 
AABbFfEe 
AaBBFfEe 
AaBbFfEe 



380 


Paul Alamon Warren 


All Fi individuals produce deep fruits The ratio should be 
then 3 fasciated I non-fasciated Twenty-seven plants were 
grown, 17 of which bore fasciated fruits and 10 non-fasciated 
fruits The ratio is 2 52 1 48 and the deviation 2 14 times the 
error 

A paradox of considerable mterest obtains in this cross In 
Fi there is a ratio of 3 fasciated 1 non-fasciated , in the Fi a 
ratio of 9 non-fasciated 7 fasciated The former ratio is, of 
course, never possible in Bj but the illustration shows how very 
puzsling are some of the phenomena observed in crosses with 
heterozygous strains 

A single plant of the Fi which produced deep, non-fasciated 
fruits was selected for self-pollination That the genotypic con- 
stitution of this plant was AABBFfEe is certain No plants 
were found in the F» which produced shallow fruits as would 
have been expected had the genotypic formula of the Fi in- 
dividual been AABbFfEe, AaBBFfEe or AaBbFfEe The ob- 
served Fj ratio was 67 deep, non-fasciated 32 deep, fasciated, 
or 10 83 5 17 The deviation from the expected 9 7 ratio is 
3 40 times the probable error 

XIX Discovery, AaBbFfEe X Bolgiano, aabbffEE 


Deep, non-fasciated (2) 

AaBbFfEE 

AaBbFfEe 

Shallow, non-fasciated (6) 

AabbFfEE oaBbFfEe 
AabbFfEe oabbFfEE 
oaBbFfEE oabbFfEe 


Deep, fasciated (2) 

AaBbffEE 

AaBbffEe 

Shallow, fasciated (6) 

AabbffEE oaBbffEe 
AabbffEe aabbffEE 
oaBbffEE oabbffEe 


Ft plants were classified as to fasciation but not as to depth 
fruit Of 13 plants 5 bore non-fasciated, and 8 bore fasciated 
fruits The ratio u 77 1 23, a deviation of 0 23 from the theo- 
retical 1 1 ratio The frequencies are too few for any theoretical 
reasoning, but it is significant that among 13 plants the ob> 
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served ratio should agree so closely with the theoretical expecta- 
tion The fruits of the Fi individual selected for pollination were 
fasciated The comparative depth of these fruits is not known 
since the plant was grown in the greenhouse and but two fruits 
allowed to develop 

The segregation in Fa points to the conclusion that the geno- 
typic constitution of the Ft plant was AaBhffEE The segrega- 
tion expected from such an individual is 9 deep, fasciated 7 shal- 
low, fasciated Of the Fj plants, 44 produced deep, bisciated 
fruits, 53 bearing shallow, fasciated fruits The deviation is 3 20 
times the error This deviation is too large, but attention is 
again called to the fact that it is always difficult to classify as to 
depth among fasciated fruits without actually measuring the 
vertical diameters 

It IS difficult to resist the temptation to digress for a moment 
at this jKiint, in order to comment upon the reaction of certain 
commercial breeders to the observation of situations such as ob- 
tain in this particular cross The variety Discovery, if indeed if 
may be termed a variety, is supposed to boar deep, non-faseiated 
fruits Such fruits arc of the Globe type and very desirable A 
plant is selected by the breeder which bears the fruit desired 
Among the progeny of this plant are plants producing deep and 
shallow fruits, fasciated and non-fasciated fruits The selection 
process is carried further with the same result year after year 
and the conclusion is reached that it ls impossible to fix ” the 
type Discovery is now crossed with Bolgiano, an early, shal- 
low-fruited variety The Fi includes large and small Globes, 
fruits like those of the parent Bolgiano and a new type, the 
deep, fasciated fruits of Ponderosa Thus are new varieties 
“produced ” The hst of named varieties of tomatoes is a long 
one 

A single glance at the genotypes in Fi, Discovery X Bolgiano, 
m which the Discovery individual was heterozygous for all fac- 
tors will reveal the fact that none of the Fi plants will breed true 
for the Globe type, nor Ponderosa type, but that all of the 
Bolgiano^hke plants will forever breed true for the shallow, 
fasciated characters 
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XX Discovery, AaBbFfEe x Earhana, aabbf/EE 
Fi, as m the cross Discovery x Bolgiano 

The present cross is identical ui every way with the cross 
Discovery x Bolgiano and needs no discussion except as to the 
Ft segregation In the Fi, 15 plants produced non-fasciated 
fruits, 14 plants fasciated fruits, a ratio of 1 03 97, which devi- 
ates from the expected 1 1 ratio by only 03 This deviation is 
0 27 times the error and is insignificant (See Table V) 

In the F| a new situation arises Instead of the 9 deep, fas- 
ciated 7 shallow, fasciated, of the cross Discovery x Bolgiano, 
the ratio is 3 shallow, non-fasciated 1 shallow, fasciated The 
observed frequencies are 63 34, a ratio of 2 60 1 40 Only an 
Fi mdividual of the genotypic constitution oabbFfEE could have 
produced such a ratio (See Table III ) 

XXI Discovery, AaBbFfEe x June Pmk, aaBBffee 
Fi 


Deep, fasciated (6) 
AaBBFfee AaBbffEe 
AaBbffEe AaBbFfee 
AaBBffee AaBbffee 

Shallow, fasciated (6) 
oaBBJfEe aoBbFfee 
oaBbFfee aaBBffee 
oaBbffEe aaBbffee 

Again, the Fi segregation was recorded as to fasciation alone 
The formulae above indicate an expected ratio of 1 non-fasciated 
3 fasciated The observed frequencies are 15 35, a ratio of 1 20 
2 80 The deviatum is 2 21 tunes the error and is insignificant 
In F| with the same classification a ratio of 9 non-fasciated 
7 fasciated was approached The frequencies aro 46 51, a ratio 
of 7 59 8 41 The deviation is 2 60 times the error 

classification made m this pedigree renders it possible 
that a few the plants recorded as bearing non-fasciated fruits 
may have been included among those recorded as fasciated The 


Deep, non-fasciated (2) 
AaBBFfEe 
AaBbFfEe 

Shallow, non-fasemted (2) 
oaBBFfEe 
oaBbFfEe 
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ratio IS sufficiently near 9 7, however, to warrant the assumption 
of AaBBFJEe as the genotypic constitution of the Fi sclf-fer- 
tilued individual Fruits from this plant were deep, non-fas- 
ciated Record is made of the fact that the depth of fruit varies 
from plant to plant, although no accurate classification of plants 
as to depth of fruit was attempted An Fi individual of the 
formula oaBBFfEe or oaBbFfEe would have produced plants 
segregating 9 7 for fasciation, but with shallow fruits 

APPLICATION OP HYPOTHESIS TO DATA Oi PREVIOUS WRITERS 

Price and Drinkard (1008, p 30) give the ratio obtained in 
the F» generations from a cross between a variety with roundish- 
conic fruits and one with roundish-compressed fruits The ratio 
IS 35 conic 13 compressed or 2 92 0 08, a very close fit to a 3 1 
ratio The difference (0 08) is but 0 49 times the probable error 
(0 17) and is insignificant 

This 18 the only record which has come to the writer’s at- 
tention of a segregation between the characters discussed in the 
present paper The explanation is quite simple. It is only nec- 
essary to assume that the two individuals crossed by Pnee and 
Dnnkard were of the formulae AABBFFEE (deep, non-fas- 
ciated) and aaBBFFEE (shallow, non-fasciated) The Fi geno- 
t 3 rpe would thus be AaBBFFEE (deep, non-fasciated) The F* 
generation would split into 3 deep, non-fasciated (roundish, 
conic) 1 shallow, non-fasciated (roundish, compressed) The 
authors do not mention fasciation With all of the facte in hand 
the genotypes nught prove to be different 7h>m ^ose suggested 
It IS not necessary, however, to go beyond the suggested hy« 
pothesis for an explanation of the behavior observed by Price 
and Drmluml m the foregoing cross 

SmOIABT OP 9 7 RATIOS 

The proeff of a complementary factor hypothems must be 
sou^t m the familiar 9 7 Mendelian ratio Collected m Table 
VI are all of the 9 7 ratios which have been observed m these 
erosses. Such a segregation for depth is from the genotype 
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AaBb and for fasoiation from the genotype FfEe These geno- 
types are the same, of course, regardless of their origin The 
summation of all segregations for depth and of all segregations 
for fasciation eliminates the errors of the small sample The 
result is a ratio of 9 23 6 77 for depth among 603 individuals 
and a ratio of 9 30 6 70 for fasciation among 854 individuals 
In each instance the deviation is approximately equal to the 
error In the light of such results the writer hesitates not at all 
in suggesting a complementary factor hypothesis for both depth 
and fasciation 


SUMMART AND Ck)NCLU8ION8 

1 Crosses have been made among ten varieties of the garden 
tomato, eight of which produce different types of fruit 

2 EJach fruit type is produced as a result of a particular com- 
bination of depth and fasciation factors 

3 The complementary factors A and B determine the depth 
of the fruits Genotypes having A in the presence of B pro- 
duce deep fruits Those having ,4 or £ in a homozygous con- 
dition produce fruits, but slightly deeper than the shallow fruits 
produced by genotypes with the factors a and b 

4 The complementary factors F and E inhibit fasciation 
Genotypes having F in the presence of E produce non-fasciated 
fruits Slightly fasciatcd fruits which may be considered to bo 
teratological are produced in rare mstances by such genotypes 
Genotypes having either F or E (but not both) m the homozy- 
gous condition produce fruits in which fasciation is inhibited 
only to a slight degree The normal allelomorphs (J and e) of 
the factors F and E determine the production of fasciated fruits 

5 A critical examination of the data upon twenty-one crosses 
made by the writer and one cross reported by Price and Dnnk- 
ard, m which the F 2 behavior as to fnut type has been recorded, 
fails to bring to light a smgle instance in which the depth-fasci- 
ation hypothesis is incapable of accounting for the observed phe- 
nomena. 

6 It has been possible to explain many curious phenomena 
observed in the tomato cultures by the use of the working; hy- 
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potheais suggested Such phenomena as the appearance of a 
Ponderosa type among the F* progeny of a cross between two 
vaneties (Imperial and Bolgiano) which bear smaller fruits, the 
appearance of deep, non-fasciated (Globe type) fruits in the Fj 
generation of crosses between vaneties which bear fasciated 
fruits (Impierial x Bolgiano), the appearance of tiny non-fasciated 
fruits among the ¥% plants from a cross 1x5 tween two varieties 
(Dwarf Stone and Bolgiano) which bear larger fruits, all of these 
require the assumption of complementary factors for their ex- 
planation 

7 The factors here identified have explained certain phenom- 
ena which otherwise must have been explained by a hybrid 
vigor hypothesis Certain cro&scs produce Fi plants with larger 
fruits than those of the parents (c g , Earhana X June Pink), 
but m many more crosses (e g , June Pink x Ponderosa) the Fi 
fruits are smaller Quantitative data to prove these points arc 
to be presented in another paper, but let it be noted here that 
these results are to be expected from the depth-fasciation hy- 
pothesis and need no further explanation 

8 Measurements of the depth, width, weight and stem de- 
pression of many fruits in these cultures have been made In 
each of the six crosses which have been investigated in this man- 
ner the quantitative data confirm the present hypothesis These 
data Will bo published soon 

CoLLSOB OP WllXlAM AND MaBY 

WlLLIAMSBUBG, VlBQlNtA 
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TABLE I 


Mendelian Characters in the Garden Tomato 
(from Jones, American Nalitralutf LI 018) 



Dominant 

Recessive 

Fruit shape 

1 Spherical (non-con- 
stneted) 

Pynform (constricted) 

Fruit shape 

2 Roundish conic 

Roundish compressed 

Loculation of ovary 

3 Bilocular 

PJunlocular 

Endocarp color 

4 Red 

Yellow 

Epicarp color 

6 Yellow , 

Colorless 

Fruit surface 

0 Smooth 

Pubescent 

Vine habit and leaf 

^ [standard 

[Dwarf 

surface 

\ Smooth 

\ Rugose 

Leaf margin 

8 Pirate (normal or 

luitijpo ("potato” or 


hoe leaf) 

coarse leaf) 

Leaf type 

9 PxmpineUifolxum t> pc 

EBculetUum type 

Foliage color 

10 Green 

Yellow 

Inflorescence type 

11 Simple 

dTompound 


TABLE II 

Pedioreb List of All Parbntb and Crosses with the Number 
OF Mature Plants Recorded Among the Progeny 

Varieties are designated in the pedigrees as follows B, Bolglanoi JP» 
June Pink, P, Ponderosa, £, Earliana, I, Imperial, JB, John Baer, D, 
Discovery, £D, Early Detroit, DC, Dwarf Champion, D8, Dwarf Stone 

PARENT strains 


Pedigree 

Progeny 

Pedigree 

Progeny 

Pedigree 

Progeny 

B 

n 

E-3 

11 

ED 

22 

B-e 

48 

EM 

20 

ED-2 

12 

B-7 

20 

E-3-4-2 

60 

ED-2-7 op-1 

91 


26 

E-l-lft-2 

49 






DC 

20 

JP-i 

19 

I 

18 

DC-1 

26 

JP-l-IO-2 

99 

1-6 

75 

DC-1-1 

26 





DC-16-1 

26 

fp-1 

9 

JB 

19 



iP-^3 

19 

JB-1-1 

98 

DS 

19 

t P-3-1 

60 



DS-6 


P-^1-2 

60 

D 

23 





D-1-1 

71 
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TABLE II — Ccnltntted 

CROSAES 


Cross 

No 

Generation 

No of 
Progeny 

Pedigree 

I 

F, 

GO 

JP-1-10 X B-0 


F, 

61 

(B-6 X JP-1-1)-1 



50 

(JP-1-10 X 

11 

F, 

50 

B-7 xE-3-4 



50 

E-3-4 xB-7 


F, 

76 

(B-7 X E-3-4)-l 



74 ^ 

(E-3-4 X B-7)-l 

III 

F, 

41 

E-1 X JP-l 



13 

JP-^2 X E-1 


Fi 

100 

(E-1 X JP-I)-26 



31 

(JP-2 X E-l)-l 



100 

(JP-2 X E-l)-10 

IV 

F, 

38 

B-6 X DC-16 



8 

IX>15 xB-6 


F. 

76 

(B-6 X D016)-l 



75 

(DC-15 X B-6)-l 

V 

F, 

55 

JP-1-10 X DC-1 



0 

DOl X JP-1-10 


F, 

74 

(JP-1-10 X DC-1)-1 



74 

(DC-1 X JP-1-10)-1 



124 

<DC-1 X JP-1-10)-1 X 




JP-1-10-2 



124 

DC-1-1 X (DC-1 X 




JP-l-10)-2 

VI 

F, 

8 

JB-l X P-3-1 


F, 

50 

(JB-1 X P-3-l)-l 



49 

(JB-l X P-3-l)-2 



100 

P-3-1-1 X (JB-1 X P-3-l)-l 



10 

(JB-lSi P-^l)-2 X P-3-1-1 



97 

JB-l-1 X (JB-1 X P-3-l)-l 



80 

(JB-1 X P-3-l)-l X JB-1-2 

VII 

F, 

71 

JP-1 X P-1 



24 

P-1 X JP-l 


F, 

63 

(JP X P)-3 



IS 

(JP X P)-6 



51 

(JP-l X P-l)-18 


F, 

51 

(JP X P)-6-15 



52 

(JP X P)-2-9 



20 

(JP X P)-2-n 



35 

JP-1-10 X (JP-l X P-l)-18 



68 

(JP-l xP-l)-18x JP-1-10 



51 

JP-3 X (JP X P)-10 



45 

(JP X P)-10 X JP-3 



161 

JP-l X (JP X P)-7 
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TABLE 11 — Condwied 


( ROSSBfl 


Cross 

No 

Generation 

No of 
Progeny 

Pedigree 



96 

(JP X P)-7 X JP-1 



74 

P-3 X (JP X P)-« 



65 

(JP-1 X P-l)-18 X P-1-2 

VIII 

1-1 

2 

DS-5 X B-6 


F, 

87 

(DS-6 X B-6)-2 

IX 

F, 

3 

P X ED (Greenhouse) 


y. 

90 

(P X ED)-1 



74 

(P X ED)-2 



19 

(ED X P)~l X (ED X P)-2 

X 

f. 

45 

B-6 X P-3-1 



75 

P-3-1 X B-6 


p. 

60 

(B-6 X P-3-l)-l 



51 

(B-6 X P-3-l)-2 



98 

(P-3-1 X B-6)-1 

XI 

I*! 

53 

ED-2 X JP-1 


Fi 

98 

(ED-2 X JP-l)-3 



34 

(ED-2 X JP-1)-16 

XII 

F. 

45 

ED-2-7 X B-5 


it 

05 

(ED--2-7 X B-5)-l 

XIII 

F. 

17 

D8-3 X JB-13 



45 

JB-13 X D8-3 


F. 

63 

(DS-3 X Jn-13)-l 



75 

(JB-13 X DB-3)-l 

XIV 

F, 

26 

DC-1 X ED-2-12 

XV 

i, 

75 

B-6 X JB-13 

6 

4 JB— 13 X B— 6 


F, 

75 

(B-6 X JB~13)-1 



73 

(JB-13 X B-6)-2 

XVI 

F, 

27 

P-3-1 X DS-3 

F, 

73 

(P-3-1 X DS-3)-2 

XVII 

ii 

60 

1-5 X B-7 


F, 

08 

(1-6 X B-7)-2 

xvni 

F, 

27 

P-3-1 X D-1 


Ft 

00 

(P-3-1 X D-l)-l 

XIX 

Ft 

3 

B-6 X D-1 



10 

D-1 xB-« 


F, 

97 

(D-1 X B-6)-l 

XX 

F. 

20 

D-1 xE-3-8 


F, 

07 

(D-1 X E-3-8)-l 

XXI 

F, 

50 

JP-1-10 X D-2 


F, 

00 

(JP-1-10 X D-2)-l 
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TABLE ni 

Possible Genotvpes and the Phenotypic C onstitution 
OF Tukir Progenies 

A in th( presence of B - Deep Fruit, F in the presence of 
E - Non-fast mted Iruit 


Gkoitp 

Gfnotypic Formulae 

1 

Chahactik of Progeny 

1 

A \HHFhEE 



All deep, non-fasemted 

2 

A iNfi/'Fee 

A ABB//EE 

AABB/fee 

All deep, fasciatcd 


A iBBFfee 

AABB/fEe 



3 

AA^^bFEE 

oaBBFFEE 

aahbFFEE 

All shallow, non-fasciatetl 


AabbFFEE 

oaBbFFEE 


4 

A ibbf/ee 

onBBffce 

oabbFFee 

All shallow, fasciated 


aabbfjEE 

A A bbFb ee 

AAbbfJEE 



aaBBFFce 

oaBBfJEE 

aQbbffee 




aaBbjffee 

oaJbbFJee 



aabbf/Ee 

AAbbFfee 

AAbhf/Ee 



aoBBFfce 

oaBB/fEe 

AfUfbFFfe 



aaBbFF€4! 

AahhffEE 

oaBb/fBE 



AahbFfee 

oaBbffEe 

AabbffBe 

oaBbFJee 


6 

AAhbFFee 

AABhfJEE 

AABbffee 

3 deep, fasc 1 shallow, 


AaBBFFee 

AaBBffEE 

AaBRffee 

fasc 


AABbF/ee 

AoBBFfce 

AABbffEe 

AaBBfJEe 


6 

AABBbFEe 

AABBFJEE 


3 deep, non-f 1 deep, fosc 

7 

AABbFFEE 

AaBBFFEE 


3 deep, non-f 1 shallow, 





non-f 

8 

AAhbFFEe 

AAhbFJEE 

aoBBFFEe 

3 shallow, non-f 1 shal- 


oaBBFfEE 

oaJbbFFEe 

oabbFfBE 

low, fasc 


AabbFFEe 

oaBbFfEE 

AabbFfEE 

aoBbFFEe 


9 

AABBF/Ee 



9 deep, non-f 7 deep. 





i fasc 

10 

AaBbFFee 

AaBbffBE 

AaBbffee 

9 deep, fasc 7 shallow, 


AaBbFfee 

AaBbffEe 


fasc 

11 

AAbbF/Ee 

oxiBBFfE^ 

oabbFfEe 

9 shallow, non-f 7 shal- 


AabbFfEe 

ooBbEfEe 


low, fasc 

12 

AaBbFFEE 



9 deep, non-f 7 shallow, 





non-f 

13 

AABbFFEe 

AABbFJEB 

AaBBFFEo 

9 deep, non-f 3 deep, 


AaBBF/EE 



fasc 3 shallow, non-f 

1 shallow, fasc 

14 

AABbF/Be 

AoBBFfE^ 


27 deep, non-f 21 deep, 





fasc 9 shallow, non-f 

7 shallow, fasc 

15 

AaBbFFEe 

AaBbF/SB 


27 deep, non-f 21 shal- 
low, non-f 9 deep, 
fasc 7 shallow, fasc 

le 

AaBbF^Ee 



81 deep, non-f 63 shal- 

i 




low, non-f 63 deep, 
fasc 49 shallow, fase 


iNTiasnQATED WITH THE PhBNOTVPIC CoNSTITimON OF ThEIB FrOGEMES 
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AaBbF/Se 

AaBbFfBt 
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TABLE V 

TeBTB for QoODNKfiB OF FiT OF MkNDELIAN RaTIOS FOR DhPTH AND 
Fasciation of Fruit Obahived in the Fj, 1, Qenbrationb 

AND IN THE BaCK-CR08«B8 


Group 
in Text 

Cro»8 and 
Generation 

Observed Frequenc}^ 

*2 

1 B 

Jd (fl 

o« 

1 

£ 

Is 

d 

2 

1 

(5 

Probable 

Error 

Dev/P E 

VI 

FrP X JB 

76 Less Faac 

3 03 

3 


■I, 

■1 



24 More Fasc 

0 97 

1 

0 03 

0 12 



P X (JB X P) 

61 More lasc 

1 11 

1 



M 



49 Loss Fasc 

0 89 

1 

0 11 


fKii 

VII 

FrJP xP 

26 Deep Fasc 

3 25 

i 



M 



6 Shallow laac 


1 

0 25 




JP X (JP X P) 

142 Deep Fasc 

1 07 

1 






123 Shallow Faso 

0 

1 

EES 

0 04 

l 74 

VIII 

X D8 

58 Shallow Non-F 

2 67 

3 






29 Shallow Fasc 

1 33 

1 

0 33 

0 13 

2 66 

IX 

F:-P X ED 

112 Deep Non-I 


9 






71 Deep Fasc 

0 21 

7 

0 79 

■iMiil 

2 00 

X 

F,-B X P 

1 29 Deep Faso 

■nsa 

9 






70 Shallow Fasc 


7 

1 37 

0 38 

3 62 

XI 

Fr-ED X JP 

63 Ncm-F 

7 64 

9 






69 Fasc 

8 30 

7 

1 36 

0 47 

2 93 

XII 

Fr-B X ED 

bl Non-I 

2 57 

3 






34 lasc 

1 43 

1 

0 43 

0 12 

3 60 



61 Non-I 

41 10 

48 

6 91 

1 92 




18 Deep lasc 

12 13 

9 

3 13 

1 54 




16 Shallow Fasc 

10 78 

7 

3 78 

1 38 

2 73 

XIII 

F,-JB X DS 

72 Deep 

8 35 

9 






66 Shallow 

7 66 

7 

iKIMiW 

0 31 

2 12 

XV 

F,-B X JB 

96 Non-F 

wnMi?] 

9 






52 Fasc 

6 61 

7 

1 49 

0 44 

3 39 

XVI 

Fr-P X D8 

43 Non-1^ 

9 43 







30 Faac 

6 58 

7 

■IKfO 





43 Non-F 

mmvxi 

itEa 






22 Deep Fasc 

77 15 

63 

14 15 

KRI! 

1 63 



8 Shallow Faac 


49 

20 95 

7 96 

2 64 

XVII 

Fr-I X B 

34 Deep Non-F 

88 82 

81 

7 82 

8 U 




22 Shallow Non-F 

67 47 

63 

5 53 

7 61 




25 Deep Fasc 

ESI] 

63 

2 31 

7 61 

0 31 

t 


17 Shallow Faac 

44 41 

49 

4 59 

6 86 


^ xvm 

Pi-D X P 

17 Doep*Non-F 

2 52 

3 






10 Deep Faac 

1 48 

1 

0 48 


2 14 

t \ 

Fi-D X P 

67 Deep Non-F 

10 83 

9 




1 


32 Deep Fasc 

6 17 

7 

1 83 
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TABLE V — Concluded 


Group 
in Text 

Cross and 
Generation 

Observed Frequency 

Observed 

Ratio 

Theoretical 

Ratio 

§ 

2 

Probable 

Error 

Dev /PE 

XIX 

F»-D X B 

5 Non-P 

0 77 

1 






8 Pose 

1 ‘.23 

1 

0 23 

0 19 

1 24 


F,-D X B 

44 Deep Pose 

7 26 

9 






53 Shallow Pasc 

8 74 

7 

1 1 74 

0 54 

3 20 

XX 

Fi-D X E 

15 Deep Non-P 

1 U3 

1 






14 Shallow PoBC 

0 97 

1 

0 Oi 

0 n 

0 27 


F,-D X E 

Shallow Non-F 

2 00 

3 

0 40 

0 12 

3 38 



H Shallow Pasc 

1 40 

1 




XXI 

Fi-D X JV 1 

35 Fasc 

2 80 

i 






16 Non-F 

1 20 

1 

0 20* 

0 17 

2 21 


X TP 

46 Non-P 

7 59 

9 






51 Faso 

8 41 

7 

1 41 

0 54 

2 60 


TABLE VI 

StJMMAHY OF 9 7 RaTIOB FOR DfPTII AND FasCIATION 


Cross No 

Cross 

Nuralier of Plants with 

Number of Plants with 

D<h*p 

Pruits 

Shallow 

Pruits 

Non- 

fasciated 

Fruits 

Fasciated 

Pruits 


D xSelf 

44 

27 

25 

19 

IX 

P XED 



112 

71 

X 

B xP 

129 

70 



XI 

ED X JP 



63 

69 

XIII 

DS X JB 

72 

66 



XV 

B xJB 



96 

62 

XVI 

P xDS 



43 

30 

XVII 

I XB 

69 

39 

56 

42 

XVIII 

P xD 



67 

32 

XIX 

B xD 

44 

53 



XXI 

1 

JP xD 



46 

51 


Total No of Plants 

348 

255/603 

508 

366/874 

Obnerved Ratio 

9 23 

8 77 

9 30 

6 70 

Theoretical Ratio 

9 00 

7 00 

0 00 

7 00 

Deviation 

0 23 


0 30 


Probable Error 

0 22 


0 18 


Dev/P E. 

1 06 


1 67 
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THE PERFECT STAGE OF THE VALSACEAE 
IN CULTURE AND THE HYPOTHESIS OF 
SEXUAL STRAINS IN THIS GROUP* 

LEWIS E WEHMEYER 

The whole question of j>erithecial formation in the higher 
ascomycetes is as yet in a highly unsettled condition The ques- 
tion arises as to whether the factors to l>e considered are factoi-s 
of nutrition, growth and environmental conditions, or whether 
they are in the nature of sexual phenomena; or both The evi- 
dence so far IS meager and scattered In the course of culturing 
a number of stromatic Pyrenomycetes, the pcnthecial stage was 
obtained fiom single spore cultun^s m three cases This proof 
that; m these species at least, a single asco-spore possesses the 
potentialities of pcnthecial formation has led to the following 
consideration of this question from the cultural evidence at pres- 
ent available Before taking up this discussion, the life-histoncs 
of the three species mentioned, Valsa Kunzet Fr , Dtaporthe 
albo-vekUa (Schw ) Saco and Diaporthe binoevlata (EUl ) Sacc , 
wall be given below ^ 


Valsa Kunzei Ft , 

fV 

Specimens of the perithecial stromata of Valm Kunzei Fr 
(Fig 1) were collected on twigs of Thuja pheata Don near Cope- 
land, Idaho, m August, 1922 The stromata on Thuja twigs are 

• Paper from the Department of Botany of the University of Michigan, 
No 212 

* Since thu paper was wntien, pentheoia with mature asoi and oaco- 
Bporee have been obtained from sin^ spore cultures of Dtaporthe gaiencuUUa 
(Tul) Saoe , and perithecial initi^ with Woronin hyphae " have been 
found m developmg perithecial stromata m single spore cultures of iHairype 
9iigma (Hoffm ) de Not and Bui^/peUa /rtixinicola (Cke. A Pk ) Saco. 
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rather widely scattered They are pustulate, elliptical to fu- 
soid, and measure 3-1 5 x 7-1 mm They are surmounted by 
a small, greyish, circular to fusoid disc containing many minute, 
black, disc-Iike ostioles The pcrithecia are numerous, flattened- 
oval in 8ha])e, and measure 266-100 x 200-225 )U The walls 
are membranous, and the necks long anil converging The 
penthecia are buried in a well differentiated stroma, just be- 
neath the periderm, which is usually outlined beneath by a row 
of penderm cells and an adjacent darkened area The asci (Fig 
2) are numerous, clavate, sessile, or short-stipitate, and measure 
26-31 X 4-5 M The spores (Fig 3) arc biseriate, hyahne, 1- 
cellcd, allantoid, and measure 7-8 X 1 5-2 y 

On March 1, 1023, sprays of ascospores from the twigs men- 
tioned above were made on plates of Leonian's agar The same 
methods and media were used as ha\e \)een mentioned in a 
former paper (28) Twenty-four hours later these spores had 
swollen greatly and become oval (Fig 4) They measured 8 
X 6 /ji, and each had thrown out a single germ tube, 2 ji in 
diameter, from one end of the spore Single germinating spores, 
and asci m which all of the spores were germinating were iso- 
lated from this culture 

On SIX per cent oat agar there was formed a heavy, cottony, 
superficial, mycelial growth, which later became greyish and mat- 
ted, while the surface of the agar often became wrinkled 

On March 13, a sterilized twig of Thuja occidentahs L was 
inoculated with mycelium from a single ascus culture On April 
10, there was noticed on this twig numerous, minute pustules, 
1-3 mm in diameter, slightly raising the penderm These 
were examined on April 30 At that tune they were immature, 
but seemed to be the beginnings of penthecial stromata As 
the culture had dried out to a great extent, it was moistened 
with sterile water and set aside On May 9, the culture was 
again examined, and the fruit bodies were found to be mature 
penthecial stromata The penthccia formed m culture, on twigs, 
constituted an abnormal amount of superficial, greyish, myce- 
lial growth on account of the moisture content of the air in the 
culture tubes The stromata appeared as small erumpent tufts, 
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3- 6 mm m diameter From these tufts there arose 2-4, united, 
bhort-cyhndncal, black ostioles Tlie pcnthecia wore spherical 
to ovoid, 230 270 ^ in diameter, and with rather thick, light- 
colored walls Throe to six penthecia were clustered together 
just Ix'neath the slightly pustulate periderm They were im- 
bedded within a stroma, which was increased above to form a 
stromatic plug, through which the penthoeial necks led to the 
exterior This stroma was composed of a mixture of inter- 
woven, hyaline hyphae, and dark-colored bark cells Ihe 
asci were broad clavate, and measured 2b-30 X 5-6 The 

spores were biseriaU*, allantoid, 1 -celled, hyaline, and measured 
7-8 X 1 5 2 M 

As these pcrithecial stromata aiose from an ascus culture, 
inoculations were subsequently made, fiom both single ascus 
and single sport cultures, to test for any indications of se\ualit> 
These inoculations were made on twigs of Thuja ocadenialts on 
May 11, 1923, and were kept m a cold room at 0 3° C until 
September 15 When they were then examined, both types of 
these twig cultures showed the perfect stage exclusively 

At the same time that the twig cultures mentioned alcove 
were made, single ascus and single sfX)re cultures were also ma^le 
on SIX per cent oat agar, and kipt at the same temperature 
These were brought to room temperature on September 18 
When examined on October 10, these cultures showed only the 
imperfect stage of the fungus, which was not found on the twig 
cultures This imperfect stage (Fig 5) belonged to the genus 
Cytospora There wore formed superficial, stromatic cushions, 
irregularly hcmiaphencal in shape, and 1^ mm in diameter The 
stromata were covered with a greyish weft of hyphae, and were 
composed within of olive-grey hyphae They were seated on the 
darkened layer of tissue on the surface of the agar, and contained 
numerous labyrinthiform locules, which opened to the exterior by 
one or more openings The walls of the locules were more paren- 
chymatous than the rest of the stromatic tissue, and bore a dense 
hytnenium of thin filamentous comdiophores, which in turn bore 
the hyalme, allantoid pycnosporea, which measured 4-6 x 75-1 ^ 
(Fig. 6) 
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From the foregoing data it is apparent that, m this species 
at least, the necessity of two sexual strains for the formation of 
penthecia is ehmmatod, since penthccia and ascospores were 
consistently produced from single spore cultures On the other 
hand the type of substratum seems to have a definite influence, 
as penthecia were formed only on twigs, while pycnidia were 
formed exclusively on agar 

Diaporthe albo-velata (Sohw ) Sacc 

Diaportke albo-velata (Schw ) Sacc is found upon the twigs of 
various species of Rhus and is often parasitic m its habit The 
connection of an imperfect stage, Sporocybe Rhoin (B & C ) Sacc , 
with the ascus stage of this fungus was reported in a former 
paper (28) It was there shown that in both agar and twig cul- 
tures, under moist conditions, this fungus forms superficial, ir- 
regularly cylindrical stromata, some of which contain masses of 
elliptical, light-brown spores On Tilia twigs, under dry condi- 
tions, there were formed long cylindrical, hair-hke, sporodochia, 
capped by a spherical, black mass of oval, blackish-hyahne, 

1- celled spores, measuring 6-9 x 2 6-3 fi Since the occurrence 
of this Sporocybe stage, several other types of fruit bodies have 
been obtained in culture 

Two cultures of this fungus from single spores, made on six 
per cent agar on February 10, and March 2, 1923, respectively, 
were placed in a cold room at 0-3® C on June 5 These two cul- 
tures were removed to room temperature on September 18 Upon 
exanunation on October 23, there were found near the margin of 
the cultures, compounded stromatic masses, rather larger than 
the normal conidial formations These had clusters of long thm 
cylmdnoal projections resembling the ostioles of the penthecial 
stage Them were also found small orange-colored spore mssses 
on the surface of these stromata These proved to be masses of 

2- cell6d, hydme spores, elhptical to fusoid in shape, constricted 
at the septum, and measuring 16-23 x 2 5-3 5 ju Vertical sec- 
tions of these stromata showed that they were composed of a 
brown prosenchymatous tissue They contained two to many 
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penthecia-like receptacles, with thick, dark-brown, pscudo- 
parencli 3 anatous walls, and more or less well developed necks 
The interior of these receptacles was filled with a mass of loose, 
light-brown, mycelial threads, in which the masses of the spores 
mentioned above were mixed The relation between the spores 
and the mycelium was difficult to determine, but a numlx'r of 
cases were found where the spores were being formed at the tips 
of the mycelial hyphae These spores, which resembk strikingly 
the ascospores, were also occasionally found with the charac- 
teristic api>endagCB of the ascospores These, it seems, were 
formed in the abstnction of the spores, the spore carrying with 
it an attenuated protoplasmic thread as it was pinched off from 
the hyphal tip 

On May 28, 1923, a sterile twig of Ttlia aniertcana L was 
inoculated with mycelium from a single spore culture This 
twig was then placed at 0-3° C for three months It formed the 
usual stromatic cushions on the surface of the twig, but some of 
these threw out several filamentous stalks resembling the sporo- 
dochia of the Sporocybe stage Upon examination on November 
27, however, the perfect stage waa found m these stromata, as well 
as m others which had not thrown out such filamentous ostioles, 
as they proved to be In the younger stromata, where these 
ostioles were not yet formed, a second imperfect stage belonging 
to the genus Phomopsis, but with only the alpha type of spore 
present, was found above the developing penthecia 

The penthecial stage on TUia twigs appeared on the surface 
as brownish, hemispherical, mycelial stromata, from some of 
which there developed 4-8 long cylindrical ostioles These were 
1-2 mm long, with a thread-like apex, and often thickened at 
the base The spherical penthecia were sunken m the unaltered 
bwk cortex They were 3-400 /i m diameter, and had long 
slender necks which terminated above m the fascicle of ostioles 
The asci were clavate, and measured 52-62 x 10-13 m The 
spores were bisenate, 2-celled, hyalme, fusoid, constneted at the 
septum, and with a short hyaline appendage at each end They 
measured 14 5-18 x 4-5 

The Phomopew stage on Tiha (Fig 7) was formed beneath the 
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surface stromatic cushions, and above the developing perithecia 
The spores were developed within a stroma, which developed be- 
neath the periderm, and whuh it ruptured by its giowth The 
cavity in this stroma was one-chambered, irregular m shape and 
possessed a differentiated wall composed of i losely woven hyphac, 
with orange-brown walls The cavity wall was surrounded by 
an indefinite mass of hyphal and host tissues The spores were 
constricted from the tips of long, cylindrical, hyaline conidio- 
phores They wore oval to oblong-fusoid, hyaline one-cel led, 
and hght-yellow in mass They measured 5-8 (10) x 2-3 /i 

This form is normally found on species of Rhus, and is often 
apparently parasitic upon that host All three stages of its life- 
history have produced saproph 3 rtically, however on twigs 
of Tilia amertenna in culture It can therefore be no more than 
a weak facultative parasite, and is not limited to species of Rhus, 
although the writer is not aware of its reported occurrenci^ on 
any other host in nature We have hen also a form showing 
two distinct types of perfect stages, one a Hporoeybe, and the 
other a Phomopsis There are formed in culture, as shown m a 
former paper (28), apparently intergrading forms between these 
two types 

Whether the curious formation found on agar, as described 
above, can be considered as an abortne attempt at ascospore 
formation, is an open question Klebahn (16) reports sclerotial 
bodies in the life-histones of Mycoaphaerella hieracii (Sacc & 
Bnard) Jaap, and M fraganacj which he seems to consider as 
abortive perithecia In M hteracii there arc sometimes formed 
bactena-like spores within these “ sclcrotia ” 

Diaporthe binoculata (Ellis) Race 

Penthccial stromata of Diaporthe binoculata (Ellis) Sacc were 
collected on twigs of Ilex verticellaia (L ) Gray near Ypsilanti, 
Michigan, on March 7, 1923 The stromata are scattered, cir- 
cular in outline, conical pustulate, and 8-1 2 mm in diameter 
The disc is dirty black, containing 4-6 large, hemispherical, 
papillate ostiolas The penthecia are spherical, 4-500 /i in diam- 
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eter, with short, stout necks, and membranous walls, some 13 M 
thick The penthecia are buried in an altered, whitened area of 
the bark corkx, which is bounded by a black dorsal line, which 
dips to the woo<l surface, there forming a continuous stratum 
between bark and wood The asci fFig 13) are long clavate to 
cylindrical, and measure 115-130 x 13 /x The paraphyses are 
broad filiform, band-hke, 5 /i wide, and contain large oily drop- 
lets The spores are obliquely unisermte, broad-ellipsoid, 2-ccllcd, 
hyaline, and constricted at the septum They measure 15-16 5 
X 7 8 5 jLt Each cell of the spore is nearly isodiametnc, and 
contains a large refractive droplet 

On April 23, 1923, a sus|k nsion of ascospores from the twigs 
mentioned above was made in sterile distilled water Sprays of 
this suspension on Leoman’s agar showed no germination The 
twigs were then placed m a damp chamber for three days, and 
su8|>en8ions then made m both distilled water and a weak in- 
fusion of Ulmus bark A spray of the water suspension on 
LfH>nian^8 agar gave no germination, but the spores m the Ulmus 
infusion germinated after twenty hours The germinating spores 
(Fig 12) did not swell, and threw out one or two germ tubes, 2 
jjL in diameter On May 10, spore suspensions were again made 
in distilled water, Ulmus bark infusion, and Ulmus bark infu- 
sion plus a sugar solution The water suspension gave only a 
very few germinating spores A spray of the same on Leonian's 
agar gave about fifty per cent germination In both of the 
Ulmus infusion suspensions the germination approached one 
hundred per cent 

On May 27, transfers were made to oat agar tubes, and to 
twigs of Ttlia amertcana L and IJlmua amencana L These 
culture>s were placed in a cold room at a temperature of 0-3° C 
They were removed to room temperature on September 18 
The agar cultures had formed a superficial growth of tufted 
reddish-brown mycelium, and numerous whitish to tan, hemis- 
pherical, mycehal cushions Upon examination on October 24, 
there were found, beneath these mycelial masses, black, sclero- 
tia-like bodies imbedded m the agar They were spherical and 
composed of darkened pseudo-parenchyma, and only occasionally 
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showed a slight differentiation into an outer, darker wall, and a 
lighter-colored central mass 

A twig of Ttha amertcana, moculated from a single spore cul- 
ture, showed pycnidial pustules when removed from the cold 
room on September 18 These wore examined on October 29, 
when they appeared as open pustules (Fig 10) 5-1 6 mm in 
diameter The spores were formed in irregular cavities within a 
stroma composed of dark thick-walled h> phae The cavities had 
a slightly differentiated wall of smaller and more parenchymatous 
cells, which were lined within with a hymenmm of long cylmdri- 
cal, hyaline conidiophores, measuring 30-40 X 1-2 fx The spores 
varied in size and shape, lieing merely the abstricted tips of these 
conidiophores They were cylindrical to fusoid, or rarely ellip- 
tical, 1-cclled, hyaline, often somewhat curved, and measured 
6-13 X 1-2 n (Fig 11) The stroma pushed back the periderm, 
and its surface was usually exposed Where rapid growth of 
this stroma took place, the hymenial layer was often more or 
less exposed, and the spores were formed m an irregular, ex- 
posed cavity Young pcrithecia were found imbedded beneath 
these stromata in some mstances 

A twig of Ulmua amertcana L , moculated from a single spore 
culture, showed on November 6 a number of fascicles of ostioles 
which upon examination proved to be stromata of the perfect 
stage The stromata appeared as circular or oval pustules, 
8-1 8 mm in diameter, and were composed of a fascicle of 5-15 
elongated, stout-cyhndrical, black dstioles, about 1 mm long, sur- 
rounded by the collar of the ruptured periderm The tips of the 
ostioles were often covered with a greenish-black pubescence 
The perithecia were sphencal or somewhat flattened, 450-5(X) n 
in diameter, and deeply buned in an irregularly polystichous 
manner Their necks were long and sinuous The stroma was 
outlined by a narrow, black line which dipped to the wood surface, 
but the area within the hne was not bleached, as was the case 
on Ilex in nature The asci were clavate to cyhndncal, with a 
flattened tip oontainmg a refractive nng, and an abruptly nar- 
rowed base The spores were unisenate in the ascus, fusoid- 
elliptical, 2-ceUed, hyidine, constricted at the septum, 15~18 x 
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8-10 M and composed of two isodiametnc cells, each with a 
large central oil drop The tissues of the penthecial walls and 
necks were of a greenish-black tint 

Pycnidia were also found on Ulmus, but differed somewhat 
from those found on Tilia The cavities were found buried in a 
lighter-colored stroma just above the forming penthecia (Fig 8) 
This stroma formed the disc through which the ostioles pene- 
trated The spores here were more filiform, and more strongly 
curved (Fig 9) They measured 13-lb x 1-1 5 The walls 
of the cavity were of darker hyphae or often merely an in- 
definite rnixtuic of host and fungous cells 

The two types of spores found on Tilia and Ulmus re- 
spectively may be considered as the alpha and beta types of a 
Phomopsis From the foregoing data we see that this species 
also has the ability of producing penthecia from a single spore 
Neither is it limited to Ilex as a host, as it has formed penthecia 
in culture on both Tilia and Ulmus 

DISCUSSION 

From the evidence available it seems apparent that what- 
ever the factors of penthecial formation may be, they are both 
specific and complex Each species must be considered sepa- 
rately Neither must too great emphasis lx> placed upon any one 
factor Certain factors may be more or loss generally essential, 
while other factors will undoubtedly be found to vary from 
species to species Each species must have-certa,in favorable con- 
ditions of growth before penthecial formation is possible In ad- 
dition to these requirements there may be in some species the ne- 
cessity of the stimulus of the union of two sexual strains 

The data as to the physiological factors for penthecial forma- 
tion IS scattered over such a wide vanety of forms that only sug- 
gestions can be drawn from it It has been the wnter^s expen- 
enoe, with the stromatio forms, that the conditions most favor- 
able for vegetative growth, or production of imperfect fruit 
bodies, often do not seem favorable for penthecial formati<m 
Most of the culture work with pyrenomycetous fungi seems to 
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show that the perfect stage is difficult to obtain in culture 
Furthermore, where perfect stages are obtained artificially they 
are much more frequently obtained on tlu natural substratum 
than on artificial nutrient media Klebahn (16), in his work 
with a number of species of Myco^phaerella^ obtained the per- 
fect stage by overwintering infected leaves, or subjecting such 
loaves to alternate moisUning and diying In a few eases he 
obtained sclerotia-likc bo<liC8 in agar cultures which he considered 
undeveloped penthecia, but no mature perithecia were obtained 
He encountered the same results with Dtdymella lycoperstci 
Kleb (17), and other Icaf-inhabiting forms Stone (26) also 
obtained the penthecia of Mycosphaerella ordanoensis Stone, and 
M pirwdes (Berk & Blox ) Niesl on infected leaves several 
months after they had been killed by the fungus, but failed to 
obtam penthecia of the same species in agar cultures The 
wnter has found this especially tioie with the stromatic forms 
Out of some twenty to thirty foims, earned Ixith on twig and 
agar cultures, only four have shown the perfect stage, and all of 
these have been on twig cultures Only two abortive attempts 
at the formation of penthecia on agar have been observed On 
the other hand nearly all of these forms earned in culture have 
produced the imperfect stage on both agar and twig cultures 
Incidentally three of the four forms showing the perfect stage 
have been of the genus Diajxyrthef and the fourth of the genus 
Valsa It is interesting in this connection to note that in spite 
of the enormous amount of work done upon the chestnut blight 
fungus (Endothta parasitica (Murr ) P J & H W And ), there 
seems to be no report of the perfect stage obtained in culture 
Graves (10), in his work upon Melanconis juglandts (E & E ) 
Graves, similarly failed to obtam the perfect stage in culture 
On the other hand there seem to be certain groups which 
form penthecia comparatively easily m agar cultures Kle- 
bahn G6) reports the occurrence of penthecia of a number of 
specie of the genus Gnomonia (0 rosoc, G gnomon^ G inter^ 
media, G fraganae, G aeiacea arid G melanostyla) in agar cultures 
The work of Miss Stoneman (27), Shear and Wood (22), Ed- 
gerton (7, 8), and many others on the Anthracnoses has shown 
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that the ponthecia of these forms are obtained with compara- 
tive ease m agar cultures It might here be mentioned that the 
forms here given as producing pcTithecia in tultuie (Diaporthe 
& Valsa) can probably ho considered as the most closely related 
stromatic forms to the foregoing genera (Onomoma and Cdom- 
crella) 

What, then, are the conditions which bring about the forma- 
tion of fKTithecia in nature, which are absent in culture? There 
are a nuinlx'r of iKissibihtics, depending probably uf>on the group 
to be considered The paiaaitic forms present a sj^ecial case 
There is a likelihood in these cases of chemical nlationships in 
the host which are absent in synthetic media, or which are de- 
stroyed by sterilization in the case of sterilized twigs Many 
pyrenomyce tes are, how(ver, only weak parasites, and form 
their pcnthecia usually after the host is killed in one way or 
another The (ase of Diaporthe albo-mlata, mentioned alxive, 
shows that a form acting as a weak parasite may form perithe- 
cia saprophyiically 

The existence of a chemical stimulus necessary for pen- 
thecial fonnation, over and above that necessary for normal 
growth and irnix^rfect reproduction, has also l:)een suggested 
Miss Cayley in 1921 (4) stimulated the formation of the penthe- 
cia of Nedria galhgena Bres by the addition of a one per cent 
solution of glycerine to certain starchy media The perithecia 
failed to develop when the glycerine was omitted I^oman in 
1921 (18), working with Valsa leucostoma (Pers ) Fr , found 
that the addition of NaCl or 2-^12% sugar to oatmeal agar 
stimulated the formation of penthecia On the other hand 
penthccia formed on corn meal agar without the addition of 
sugar, the addition of two per cent sugar here inhibited pen- 
thecial production He also found that if this penthecial stimu- 
lus was absent for the first six days of the growth of the cul- 
ture, the penthecia would not be formed Rand (21), working 
with MycoaphaereUa corwexula (Schw ) Rand, obtained mature 
penthecia upon cooked corn meal, com meal agar, and potato 
cylinders, while only umnaturo penthecia were obtained on beef 
agar and oxalic acid agar 
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Investigators who have worked with the forms mentioned 
above (Glomerella, etc ), which produce penthecia in synthetic 
cultures seem to oppose this theory of a nutritional stunulus 
Shear and Wood (22) and Shear (24), in their work upon Glom- 
erella, found that the type of culture media, light, tempera- 
ture, and moisture were factors which had very little effect upon 
pcrithecial production Shear (23) found the same to be true 
in his work with Guignardia vaccimi Shear Harter (12) at- 
tempted to bring about the production of asci from pycnospore 
strains of Diaporthe balatatifi by the use of various nutrient media, 
acids, and alkalies, with only negative results The evidence in 
this group tends to show tliat certain singk s|)ore strains will 
produce only pycnospores, while other strains will have the 
ability of producing ascospores 

The writer is inclined to lielieve that the reasons for the 
failure of penthecial formation in culture are to be sought in 
other than chemical stimuli There must bo available, to be 
sure, the necessary nutrient substances for growth and repro- 
duction These are probably present however, in both agar 
and twig culture substrata, since mycelial growth and the forma- 
tion of the imperfect stage are normal One of the most difficult 
factors to control in tube cultures is the distribution of moisture 
Under natural conditions in the field, twigs and branches upon 
which stromatic forms are growing arc either periodically thor- 
oughly saturated by rams, or he in damp situations where the 
substratum is continually saturaf/'d In cither case there is a 
free play of air currents, which keeps the humidity of the sur- 
roundmg atmosphere comparatively low In culture tubes or 
chambers, on the other hand, outside of the original saturation 
upoij stenliaation, it is very difficult to get moisture into the 
twig or agar, while the humidity of the atmosphere is kept com- 
paratively high by evaporation 

Correspondingly, there is always an abnormal amount of 
superficial, myoehaJ growth in tube cultures, and stromatic 
formationa are abnormally developed on the surface Where 
penthecia are developed, it is usually under comparatively dry 
conditions, as on the dner portions of the substratum, or after 
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the culture has dried out This is not due either to the greater 
age of these parts, since twigs inoculated on the lower, moister 
portion of the culture will develop perithecia on the upper, 
younger, but drier portions It seems that a high atmospheric 
humidity and lack of circulation lead to a superficial growth of 
mycelium, and the use of the food-supply m the vegetative 
growth or the formation of the imperfect stage Leoman (19) 
m his work on the Sphaeropsidales states that ‘‘ Mycelial growth 
and reproduction are paralh 1 within a very wide margin ” 
Perithecial formation apparently depends upon a proper balance 
of moisture within the substratum, and evaporation from its 
surface Since the perithecial stromata of these fungi arc 
formed beneath the periderm within the bark tissues, the mois- 
ture relations within the bark may well be of importance for 
this type of fructification We may be dealing here again with 
transpiration phenomena, which have been shown by Klebs (14) 
to be a controlhng factor in the reproduction of Sporodtnia 
grandis The physical character of the substratum also may 
liave an effect upon perithecial formation The bark tissues 
of a twig allow free inU'rchange of gases and water vapour, 
while m agar this is not possible beneath the surface The 
mycehal growth of these forms is accordingly chiefly upon the 
surface 

Stevens (25), in observing the effect of climatic factors on a 
large number of artificial infections of Endothxa parastttca, found 
that there was a striking correlation between the amount and 
distribution of ramfall, and penthecial production During dry 
seasons penthecia were usually entirely absent, while dunng wet 
seasons penthecia were produced in abundance, apparently in- 
dependently of temperature, or the age of the infection 
Klebahn’s success in obtainmg perfect stages by alternately 
moistenmg and drying infected leaves also points to moisture 
as an important factor m penthecial productions Mats (20), 
working with Botryospkaena Berengenana de Not , found that 
although this form produced micro- and macro-pycnospores, 
and ascospores on mfected pecan twigs, it remamed stenle on 
vanouB agars and on twig cultures, forming only occasionally 
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stenle stromata Suspecting that this was due to a high humid- 
ity in the cultures, he coateil twigs, which had l>een infected 
with the fungus, with paraffin to prevent the moist air from 
coming m contact with the surface of the twigs Although no 
aacospores were formed on twigs treated in this way, mature 
stromata containing both micro- and macro-pycnospores were 
obtained Further investigations of these moisture relations 
under controlled conditions are highly desirable 

Besides the physiological factors considered above, there is 
always the possibility of the necessity of the union of two in- 
dependent sexual strains for ascospore production If arty spe- 
cies possesses two separate sexual strains the necessity of such a 
stimulus might account for the abw'ncc of perithecia, certainly 
m single spore cultures Many, however, of the stromatic forms 
cultured were also carried as single ascus cultures, with no differ- 
ing results 

The matter of sexuality in the ascomycetes has been under 
discussion for some time and has been approached from the 
cytological and morphological sides in a number of forms These 
investigations have resulted in the finding of various degrees of 
sexuality, as far as the occurrence of fertilization phenomena, 
and the production of sex organs are concerned In general the 
higher types of ascomycetes show a further retrogression m the 
type of sexuality possessed It has been shown by Blackman 
and Weisford (2), in Polystigma rubrum D(^ , and by Brooks (3), 
for Gnomonxa erythfo^toina Pers , that the ascogenous hyphae in 
these forms no longer arise from the cells of the archicarp, which 
soon degenerate In the Valsaceae we have almost no cyto- 
logical evidence to judge from Fuisting (9) found coils of hy- 
phae m the young perithecia of Diatrype and Eutypa, which he 
considered as '' Woronin hyphae,'' and by analogy supposed them 
to be degenerate sex organs which now probably servo merely 
as a stimulus to penthecial formation, without necessarily serv- 
ing a sexual function P J Anderson (1) found that in En* 
doihva paremixoa the ascogonial cells degenerated, and that there 
was very httle evidence of the formation of ascogenous branches 
from the asoc^nmm The ongin of the ascogenous hyphae 
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could not be determined There is at least no morphological 
evidence in this group of the existence of two separate sexual 
strains 

The cultural evidence is as yet very lunited, esjiecially in the 
stromatic forms The existence of two separate sexual strains 
necessary for the complete foimation of sexual fruit bodus was 
shown by Dodge (b) to exist in the ascomycetes, in AHcobol'Us 
magnificus Dodge, m 1920 In 1923, Kirby (13) reported two 
strains of Oyhiobolus cariceti which together form [lonthecia on 
wheat stems or wheat agar, but fail to do so when cultured 
alone In 1914, Edgerton (8) repoited the occum^nce of plus 
and minus strains in the genus Glomerclla The isolation of the 
sexual strains hero however does not seem to be complete The 
plus strain will form penthecia, in local groups, alone The 
ramus strain produces numerous penthecial initials, but these 
produce mature asci and spores only under the stimulus of 
special nutrient media Edgerton suggests that the plus strain 
IS the anthcndial strain and produu^s oogonia occasionally 
When this occurs the local groups of penthecia are found If 
on the other hand the minus strain is the obgonial strain, nu- 
merous penthecia may be mitiated, but because of the lack of 
aptheridia these do not reach maturity The stimulus of a 
favorable medium may either cause the maturity of these pen- 
thecial initials itself, or stmuilate the formation of anthendia 
and thereby bring the asci to maturity as a result of fertilization 
Where the two strains are grown together, a dense line of pen- 
thecia 18 formed along the line of contact In 1923, Miss Wine- 
land (29), working with mono-spore cultures of Fusanum months 
forme, obtained penthecia-hke bodies from a certain strain 
When this strain was cultured with a second strain, which did 
not form such bodies, mature penthecia of a species of Giberella 
were obtained 

A number of authors have also mentioned a difference m 
ability to form fruiting bodies between conidiospore and pycno- 
spore strains on the one hand and ascospore strains on the other 
Klebahn (15), in 1905, found that the mycelium of Gnomonta 
veneia (Saco & Speg ) Kleb , denved from the comdia (Gloeoapo^ 
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rtum nervtsiquum (Fck ) Sacc ), failed to produce penthecia upon 
sterile leaves of Platanus, while mycelium from aacospores of the 
same fungus produced penthecia in similar leaf cultures Leo- 
nian (18) also mentions this phenomenon m his work with 
Vcdsa leucosUma Miss ("aylcy in 1923 (5), in a study of aver- 
sion between mono-spore strains of Diaporihe perniciosa Marchall, 
also found that mono-ascospore cultures usually gave numerous 
penthecia, and only comparatively few pycnidia, while pycno- 
spore cultures gave in general only pycnidia Three pycnospore 
cultures, one of which was a mono-spore culture, however gave 
penthecia No indication of sexual strains was obtained In 
1912, Harter, and Harter and Field (11, 12), reported two strains 
of Dtaporthe baiatcUiSt one of which produced penthecia, while 
the other did not His re-isolations from the penthecial strain 
were apparently always made by the isolation of a complete 
ascus with its germinating spores Whether or not the penthe- 
cial strain, therefore, was in reality a combination of two 
sexual strains necessary for the production of penthecia, cannot 
be determined What the interpretation of the foregoing phe- 
nomena may be, or whether they are related in any way to the 
pycnospore and ascospore strains of Glomerella and similar 
forms, must remain unanswered for the present 

The cultural evidence for sexual strains in the ascomyoetes 
seems to parallel somewhat the cytological evidence for sexuahty, 
in that there seem to be varying degrees of isolation of these 
sexual strams In Ascobolus and^ Ophiobolus, these seem to be 
sharp and distinct In the Gibberella obtamed by Miss Wine- 
land, there seems to be a tendency to form penthecia by one of 
the strams In the Glomerellas worked on by Edgerton this 
tendency seems to be further developed, the plus stram here 
being able to mature some penthecia alone In the other forms 
as Dtaporthe pemicwm this separation of strains seems to be 
complete, fsome strains forming penthecia and others not Shear 
(24) beheves this to be the case m Glomerella In the stromatic 
forms Uiere seems to be no evidence as yet for the necessity of 
the union of two sexual strains for the formation penthecia 
Miss Cayley has obtamed penthecia of Dtaporthe pemtcioea 
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from single ascospores and the writer has obtained penthecia 
from the three forms here described from single ascospores 

In conclusion the writer wishes to thank Dr C H Kauffman 
for his helpful suggestions throughout this study 

University or Michigan 
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EXPLANATION OF PLATE XIX 

FIGS 1-6 VoZso hunzex Fr 

Fia 1 Vertical section of penthecial stroma on Thuja pliccUa Don. 

Fio 2 Ascus with ascospores * 

Fiq 3 Ascospores 

Fill 4 Germinating asoospore 

Fig 5 Vertical section of pycniditd stroma on oatmeal agar 
Fio 6 Pycnospores 

FIG 7 Penthecia-like structures of Dtaporthe albo^peUUa (Sebw) Saco, 
formed m oatmeal agar 

FIGS ^13 Dtaperthe htnoculaia (EUis) Sacc 

Fig 8 Type of imperfect fruit body formed on Ulmus atnmcano L. 

above groups oi young pentheeia 
Fig 9 Pycnospores from above type of fruit body on Ulmus 
Fig 10 T^po of imperfect fruit body found on T%lta amencana L- 
Fig II Pycnospores from above fruit body on Tiha. 

Fio 12 Qermmatmg asoospore 
Fig 13. Amus with ascospores. 










OBSERVATIONS ON THE MORPHOLOGY 
OF THE SEED IN PHYTOLACCA 

E F WOODCOCK 

The writer described in an earlier paper (5) the development 
of the seed in certain Polygonaceae and showed that all the 
storage material in the seed is endosperm, rather than perisperm 
and endosperm as suggested by Johnson (3) Associated with 
the Polygonaceae, Johnson (p 368) mentioned the families Che- 
Dopodiaceae, Phytolaccaceae and Caryophyllaceoe Johnson was, 
no doubt, influenced by Harz (2) in his conclusion, since Harz 
(p 1102) carefully figures and descnbes the buckwheat seed, 
considenng the entire storage region as perisperm 

Heimerl writing on the Phytolaccaceae in Engler and Prantl 
(1) briefly describes the external appearance of the seed and 
states that the storage region consists of starchy or fatty pen- 
sperm 

Harz (p 1089) considers the storage region m the genus 
Phytolacca as consistmg of two parts, i e , a large central pen- 
sperm containing only starch, and a small cap-hke mass of endo- 
sperm fittmg over the root end of the embryo, the cells of this 
endosperm portion containing fat and aleuron but no starch 
Johnson (4), working on the Piperaceae, looked upon the very 
abundant pensperm as the real storage region, it bemg separated 
from the embryo by a layer of endosperm, which, instead of 
actmg as a storage region, serves to digest and pass on food 
material to the embryo from the perispenn In an earlier paper 
(3, p 368) Johnson had already pomted out this restriction of 
the endosperm in the genus Saururus, formerly placed in the 
family Piperaceae, and suggests the probability <rf a similar 
relation existing in the family Phytolaccaceae 

Tlie fact that the writer did not find the conditions in the 
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Polygonaceae to be as suggested by Johnson, caused him to make 
a detailed study of the morphology of the seed of Phytolacca to 
determine whether the conditions suggested by Johnson were true 
in a representative species of Phytolaccaceae 

DESCRIPTION AND DISCUSSION OP THE MORPHOLOGY 
OP TIIF SEED 

The species Phytolacca americana was used as a source of ma- 
terial Microtome sections stained with Delafield's haematoxy- 
lon, supplemented with free-hand sections of the later stages, were 
used for the interpretation of conditions in the developing seed 

The laterally flattened ovules are campylotropous, having a 
short funiculus with the micropyle turned toward the base (Fig 
8 ) At about the time that the embryo is in the octant stage, it 
corresponds quite closely with the typical Bursa embryo The 
suspensor of P amencana, however, is a short thick structure 
consisting of only a few irregular cells (Fig 2 ), whereas, in 
Bursa, it consists of a filament of seven or eight cylindrical cells 
The embryo sac at this time is a long, narrow, curved structure, 
occupying a peripheral position in the nuccllus, and is separated 
from the integuments by a layer of nucellus consisting of four 
or five rows of irregularly arranged cells (Fig 1 ) The embryo 
sac extends about two-thirds of the distance around the ovule 
and IS Imed with a layer of cytoplasm m which are mbedded a 
few endosperm nuclei At this stage of development there is 
evident a striking difference in the shape of the cells which make 
up the outer integument The cells m the outer layer of the in- 
tegument appear in side view pillar-hke (Fig 3 ) and m top view 
somewhat elongated The cells have largo vacuoles in which are 
brown granules The inner layer of the integument is about the 
thickness of the outer layer, but consists of several rows of ir- 
regularly arranged cells The micropylar portion of the embryo 
sac 18 separated from the micropyle by the nucellus (Fig 2 ), 
which is five to eight cells m thickness At this stage of seed 
development there appears no stored material m any of the cells 
of the nucellus 
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The Seed in Phytolacca 

As development proceeds growth and nuclear division, fol- 
lowed by cell wall formation, occur quite rapidly in the endo- 
sperm until at the time the cotyledons of the embryo are as long 
as the hypocotyl the embryo sac is completely filled with ctllu- 
lar endosperm which surrounds the embryo (Fig 4) The em- 
bryo sac has increased m width and length until it extends al- 
most entirely around the peripheral region of the nucellar tissue 
It IS separated from the integument by a layer consisting of 
only a few compressed cells The endosperm tissue at this time 
IS made up of large, thin-wallcd, vacuolated parenchyma cells 
(Fig 5) None of the cells of the endosperm contain stored 
material in the form of starch or aleuron, in fact, their extremely 
thm-walled and vacuolated condition would lead one to con- 
clude that they were not destined for storage purpoises At this 
tune starch grains begin to appear in that portion of the nucel- 
lus surrounded by the embryo The grains are of two sizes and 
are located near one side of the cell (Fig 6) The large grams, 
one or two m number, are compound, spherical structures made 
up of small parts which are about the size of the numerous ^all, 
simple, somewhat spherical grains 

The micropylar portion of the young seed, in a slightly later 
stage of development, is shown in Fig 7 The plumule is evi- 
dent as a rounded outgrowth at the base of the cotyledons In 
this, as well as m the previous stage, the cotyledons are semi- 
circular m cross-section with their flat surfaces in contact and 
placed at right angles to the flat surface of the seed The cells 
of the embryo are small and cubical anct filled with dense pro- 
toplasm and stored matenal in the form of aleuron As the 
embryo has increased in size the number of starch grams has in- 
creased only to a slight extent m the nucellus, and the embryo 
has come to occupy more of the embryo sac thus compressing 
the endosperm tissue There is no indication, as yet, of this 
surrounding layer of endosperm having the digestive fimction 
suggested by Johnson, since there is no evidence of the cells 
becoming adapted for that purpose 

The mature seeds are smooth, oily, and shmy, being black 
and kidney-shaped (Fig 8) The micropylar part is short-beaked 
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extending out over the hilura which occupies a depressed area 
near one end of the seecJ The testa is made up of two very well 
marked regions On the outside arc the pillar-like epidermal 
cells, mentioned earlier in the paper, whose walls have now be- 
come dark brown The lateral walls have become somewhat 
thickened, while the outer walls show a marked increase in thick- 
ness, the width of the wall now being equal to about one-fourth 
the length of the cell (Fig 9) This layer of cells is very hard 
and brittle because of the presence of calcium silicate in the cell 
walls These cells are dead and have lost all the brown, granu- 
lar contents which were evident in the young seed The re- 
mainder of the testa consists of several rows of loose, tangentially 
compressed parenchyma cells whose walls are hght brown The 
nucellus located between the embryo and the testa is now rep- 
resented by a thin layer of compressed cell remams All the 
cellular endosperm which surrounded the embryo earlier in the 
process of development has disappeared except the compressed 
cell remains about the cotyledon portion of the embryo and a 
cap-like portion about the terminal half of the hypocotyl This 
cap-like portion is about six cells in thickness over the end of 
the embryo, gradually decreasing to one cell in thickness at its 
margin which clasps the hypocotyl The cells of the endosperm 
are thin-walled and distorted, containing neither aleuron grams 
nor starch The nucellus which is encircled by the mature em- 
bryo IS represented by parenchyma cells which are filled with 
closely packed starch grams (Fig 10) In the hilum region of 
the nucellus the starch grains are slightly less abundant 

SUMMARY AND CONCLUSIONS 

The ovule is a flattened, campylotropous structure and the 
embryo sac occupies a curved peripheral position in the nucellus 
The endosperm becomes cellular at an early stage in the develop- 
ment of the seed, but shows no mdication of becoming a storage 
or digestive region at any tune dunng its entire development 
The early stage of embiyo development is quite similar to Bursa 
As the seed comes to maturity the cellular endosperm is all di- 
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gestcd except a cap-hkc portion of compressed cells over the 
micropylar end of the hypocotyl At the maturity of the seed 
the testa is represented by a row of brown pillar-likc, brittle 
cells, and an inner layer of light brown, tangentially compressed 
parenchyma cells The storage region consists of pensperm in 
whose cells occur closely packed, largo, compound starch grains 
and also small simple grams 

The absence of the digestive layer of endosperm separating 
the embryo from the pensperm in the mature seed shows that 
Johnson *8 suggestion regarding the Phytolaccacoae does not 
hold true, at least in the very representative species Phytolacca 
americana 

Michigan Aqricultuuai Colleqb 

I* AST Lansing, Michioan 
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DESCRIPTION OF PLATES 

Al] figures drawn from median longitudinal sections cut parallel to flat 
surface of seed. The following abbreviations are used £, embryo, £S, 
embryo sac, M, micropyle, F, funiculus, N, nuccUus, EN, endosperm, 
S, suspensor, P, plumule, PL, pensponn, T, testa, ER, cap of crushed 
endosperm, 01, outer mt^ment, INI, inner integument, H, faypoootyl, 
C, cotyledon 


PLATE XX 

Fio 1 Young ovule, showing embryo sac, spherical embryo, and endosperm 
in free nuclear condition x 40 

Fio 2 Micropylar portion of young ovule shown in Fig 1 x 207 

Fia 3 Epidermal cells of outer integument, showing vacuoles filled with 
large granules x 730 

Fio 4 Young seed, showing embryo with cotyledons well developed and 
embryo sac encircling the nucellus and filled with endosiierm cells x 12 

Fto 5 Several endosperm cells at stage shown mhig 4 Note large vacuoles 
and absence of starch grams x i07 

Fia fi. Cell from nucellus at stage shown in Fig L Several small, simple 
starch grains and one large, compound gram present, x 207 


PLATE XXI 

Fto 7 Micropylar portion of seed 4t a stage slightly later than that shown 
m Fig 4 The endosperm is compressed and the plumule \b evident at 
the of the cotyledons x 40 

Fra 8 Mature seed, showing the pensperm as storage region and a cap dl 
endosperm cell, remauis over the end of the hypocotyl x 40 

Fra 9 Section through testa of mature seed x 207 

Fio« lOi Cell from pensperm of mature seed showing simple and eompotoid 
starch grama x 430. 
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SOME NEW SPECIMENS OF TRIASSIC VERTE- 
BRATES IN THE MUSEUM OF GEOLOGY 
OF THE UNIVERSITY OF MICHIGAN 

E C CASE 

The Museum of Geology of the University of Michigan has 
recently completed the preparation of several most interesting 
specimens of Tnassic vertebrate fossils, from the Dockum beds 
of western Texas 

The first of these to be described is the lower jaw of a Phy- 
tosaur, No 8866 , referable to Lepiosudtus crosbtensis (PI XXII, 
Fig 1 ) The specimen sliows the complete left side and the 
whole of the right side as far back as the symphasis Its chief 
interest hes in the fact that a large number of the teeth are 4)re- 
served, from the most anterior 
to the last posterior one of 
the left side This permits a 
thorough understanding of the 
dentition of the mandible On 
the left side there are forty- 
three teeth and sockets poste- 
rior to the three large tusks, or 
forty-six m all, on the same 
side there are thirty-one teeth 
and sockets anterior to the 
symphasis and on the right 
side there are thirty teeth and 
sockets in the same space 
The anterior end of the man- 
dible 18 shghtly expanded and has three large tusks or sockets 
on each side (Text Figure 9 ) The two posterior tusks on each 
side are the larger and, aa is so common in the primitive reptilia 
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Fig 9 Anterior end of the mandi- 
ble of Leptomdiut No 

8855, University of Michigan x i 
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and amphibia, were replaced alternately Tlius the posterior 
socket on the left side is occupied by a large functional tusk and 
the anterior one is occupied by a new one al>oiit half-grown, on 
the right side the anterior socket is occupied by a functionally 
complete tusk and the posterior one by the apex of one which 
IS just appearing The most anterior tusks are smaller than 
the two l>ehind and are n presented by a complete tooth on the 
left side and an empty socket on the right side 

The teeth immediately postcrioi to the tusks are very small 
and conical, or slightly curved conical The reduction in size 
cannot be in correlation with the tusks of the upper jaw as the 
latter close in front of the lower tusks The teeth gradually in- 
crease in size toward the back of the jaw, retaining the conical 
form to a point behind the symphasis, but gradually Ijecoming 
oval m section at the base, with the longest diameter transverse 
to the long axis of the jaw, this is very marked in the thirtieth 
tooth In the thirty-first and thirty-sc'oond teeth the height has 
begun to dimmish and the section of the base becomes decidedly 
elongate-oval with the reappearance of serrate cutting edges 
The thirty-fourth tooth on the left side has the low crown and 
narrow oval section characteristic of the cheek U'eth in all the 
Phytosauna The greatest diameter of the tooth is still trans- 
verse to the axis of the jaw Posterior to this there are two com- 
plete teeth and the broken root of a third, all showing the great- 
est diameter parallel to the edge of the jaw 

The anterior tusks are convex externally and more nearly 
flat internally, near the base, but liecome more nearly narrow- 
oval toward the apex The edge formed by the meeting of the 
two surfaces is sharp and finely serrate In Figure 10 is shown 

o O a 

Fio 10 Cro8»-eeotion8 of vanous teeth o, base of thirty-fourth tooth of 
left side, 6 , near top of same, r, base of tu«»k of nght side, d, near middle 
of same, e, near top of left tusk All figures x 1 
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the section of the two large tusks, c and d are from near the 
base and the middle of the tusk of the right side and e from near 
the top of the left tusk ligurts a and b are s((tions from the 
thirty-fourth tooth on the left side, at the base and near the top 
The character of the serrations on the cutting tilgfs is shown in 
Figure 11 

Ihe anterior tooth of the left side is decidedly fluted from the 
base to the apex, it is more ncaily round than the larger tusks, 
but has distinct cutting edges The larger tusks show broad 
flutings, faintly marked but ilistmit The smalUr (onical teeth 
are fluted fiom the base to near the ajx'x, the flutings are low 
but distinct and are continuous, Ix^coming more ( rowded near the 


Fia 11 Cutting 
edge of one of 
the large tusks, 
showing char- 
acter of the ser- 
rations X 2J 



Fia 12 Seventh and eighth teeth 
of the right side, showing the 
character of the fluting x 21 


tip where they disappear either from wear or naturally Figure 12 
shows the flutings on the seventh and eighth teeth of the nght side 
The total length of the lower jaw is 82 cm and the presym- 
phasial portion is 36 5 cm These measurements correspond very 
closely with those of the holotype of Leptomchua crosbiensts 
No 7522, University of Michigan 

The second specimen to bo mentioned la the skull of Lep- 
tosiLchita imperfectaf No 7523, University of Michigan This 
specimen, Plate XXII, Figure 2, is larger than Leptoauchtta croa- 
bienats, having a length of 112 5 cm It was found as a mass of 
broken fragments and has required a large amount of tune to 
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restore, fortunately, from one side or the other there is complete 
continmty from the posterior end to the tip of the snout The 
apparently restored portion near the anterior end of the snout is 
justified by the continuity of the bone on the under side The 
chief interest of the specimen lies in the pathological condition 
of the anterior end of the elevation of the snout As shown m 
Plate XXIII, Figure 1, the nares are in the normal position and 
the upper edge of the elevation of the snout runs forward nearly 
horizontally for a short distance and then descends rapidly to 
the level of the upper surface of the low rostrum At the angle 
where the snout begins its descent, there is a lieavy rugose swel- 
hng of the median bones The rugosities have a roughly radial 
arrangement from the top downward and outward, the top of 
the swollen area is occupied by a nearly hemispherical cavity 
which would just about accommodate a tennis ball The sides 
of the cavity are smooth, but the surface is porous or spongy 
instead of hard and glistening, as m normal bone 

The presence of this cavity seems explainable only as the 
result of a pathological condition, the seat either of an abscess 
of the bone or of a deep-seated tumor In an abscess caused by 
infection or by injury, the cavity is very irregular and the ac- 
companying exostoses are equally irregular The presence of 
such an access would accord well with the suggestions of Abel, 
who beheves that the various forms assumed by the rostra of the 
Phytosauna can best be explamed as the result of injuries m- 
flicted in battles between members of the same species, probably 
dunng the mating season ' Opposed to this suggestion are the 
symmetneal character of the cavity, the smooth mtemal wall, 
and the rather regular radial arrangement of the rugosities on 
the outer side of the swelling Doctor A S Warthm, of the 
Department of Pathology m the University Medical School, has 
suggested that the smooth cavity may have been the seat of a 
tumor, an explanation that is much more plausible than that of 
a simple abscess It is most interesting to note m this connection 
that even the Phytosauna of the Mystnoscuhus type, with the 
low, slender rostra, have very frequently a low swelling on the 
^ Abel, O PaleonUAogiwKn ZeiUch^ft, B<L V, Hft. 1, 1022, 0. 26. 
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upper surface, this has been noted by both Von Huene and the 
author of this paper 

A third specimen of a Phytosaur, No 8853, University of 
Michigan, is the posterior end of the lower jaw of an individual 
nearly a fourth larger than Leptosuchvs imperfecta ^ this means 
a skull nearly four and a half feet long, one of the largest that 
have been recorded 

The last specimen to be described is the upper portion of the 
skull of a very large Stegoeephalian, No 8854, University of 
Michigan, probably specifically identical with the holotype of 
Buetinena perfecta This skull was found in broken fragments 
and IS in part restored, but the restorations of one side are 
largely from the preserved parts of the other side, only the tip 
or the nose is entirely restored and this cannot be wrong by 
more than a few millimeters, as a part of the run of the external 
nares is preserved on both sides The character of the skull is 
shown in the photograph, Plate XXIV, and the restored portions 
are mdicated by dotted shading m Plate XXIII, Figure 2 The 
specimen very closely resembles the skull of Buettnena perfecta 
m the position and relations of the bones and grooves for the 
canals of the dermal sensory system * The slight differences in 
the sculpture, the deep grooves accommodating the sutures, in 
places, and the slight differences in the size anS relative position 
of the orbits may easily be the result of age and growth 

The large size of the skull is the most striking feature, in this 
it approaches some of the largest specimens which have been 
collected from the European Tnas The existence of an amphib- 
ian of this size has been previously indicated only by the very 
large mtcrclaviclo, No 7265, University of Michigan, figured by 
the author of this paper in 1923 ’ 

* Compare with Figure 1, A and B, PvUxcaHon 3S1, Carnegie Institution 
of Washin^n 

* Pubttcatwn No SSi, Carnegie lostltutioQ of Washington, Plate 8, Figure a 

UmTSBamr or MicHicuif 
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EXPLANATION OF PLATES 


PLATE XXII 

Fio 1 I/eft side of lower jaw of Leptosucht^ cro8bienm.Sf No 8855, U of M 

Fia 2 Ijcft side of skull of LeptosttdiUB tmperfecUit No 752 J, U of M 

PLATE XXIII 

Fig 1 Nanai region of the skull of h imperfecta to show the pathological 
condition 

Fig 2 Outline of the skull of Hueiinerta perfectay second stiecimen, No 8854, 
U of M To show the sutures, sensory canals and the restored portions 
(shaded) 

PLATE XXIV 

Photograph of the skull of Buelinema perfecUiy second specimen, No 8854, 
U of M Total length, as restored, 56 5 cm 
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AN ORDOVICIAN REEF ON SULPHUR 
ISLAND, LAKE HURON 

G M EULERS 

Thl occurrence of an interesting Ordovician reef on Sulphur 
Island, which is located in the North Passage of Lake Huron 
about two and three-quarter miles north and nearly one nule 
east of Poe Point, Drummond Island, Muhigan, was briefly 
described by Dr Carl Rominger ^ m 1873 Inasmuch as this 



SCALE OF FtET 


iCOO 0 1000 

Map hi Sketch map of Sulphur Island showing location of quartaite ndge, 
associated deposits and erosional and depositional features 

(U B Lake Survey base with additlou) 

* Dr Carl Rominger, Pakozotc Tfodbs Mxchxifm OeolcguxU «Suroey, VoL 1, 

pt 3, p ea. 1873 
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reef and its associated deposits present some unusual features 
of wave erosion and of sedimentation, a more detailed descrip- 
tion accompanied by illustrations may be of interest 

On the east side of Sulphur Island (Sec Map III) is a ndge 
of thick-bedded, well-jointed, greenish-gray to brown Pre-Cam- 
brian quartzite, the top of which is fifteen to twenty feet above 
the level of Lake Huron The massive nature and jointing of 
the quartzite is well shown where it is exposed near the north- 
east comer of the island (See Plate XXV, Fig 1) 

Most of the eastern side of the ndge originally presented a 
steep face or cliff to a sea, which transgressed over this area in 
Mid-Ordovician time The waves of this sea pounded against the 
cliff and by undercutting and erosion along joints dislodged huge 
blocks of quartzite These large blocks and smaller masses of 
rock, which were either originally torn from the cliff or reduced 
in size from the larger one>s by wave action, came to rest against 
the chff m a rather steeply inclined position In fissures of the 
cliff, produced by the grinding action of the waves along joints 
of the quartzite, Dr Rominger found rounded, water-worn peb- 
bles of granitic rocks These probably were carried to the cliff 
by currents in the sea from near-by ledges, which may now be 
beneath the surface of tlie lake or be present on the island 
covered by other deposits The gnnding action of the waves 
reduced some of the rock of the cliff to a sand, which was car- 
ried seaward by the undertow and shore currents 

At no great distance from the chff and over most of the sur- 
rounding region covered by the sea, calciiun carbonate in the 
finely divided state of a mud was being deposited Much of the 
calcareous matenal or mud became mixed with the sand, which 
was ground from the cliff and deposited m a relatively narrow 
zone bordering the debris of quartzite blocks and boulders along 
the shore 

When the wave action on the cliff was greatest, the level of 
the sea was probably five to ten feet nearer the top of the ndge 
than the present level of Lake Huron, the ndge at this time ap- 
peared as a smdl island 

During an encroachment of the sea, the islet became sub- 
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merged and hence convertfd into a reef As submergence pro- 
gre8se<h wave action l>ecame less and less effective and deposition 
of sand and calcareous mud took place The spates In'twecn 
the blocks and l)Oulders of quirt/ife, dislodged from the cliff, 
were filled with san{l, calcareous mud and fragmental y remains 
of brjozoa, brathiopods and echinoderms whn h W(Te cist 
against the reef by storm waves The conglomerate, composed 
of the boulders and matii\ of sand and calcareous material, iis 
well as the entire n»ef, very likely became covered by a f urly 
thick deposit of calcareous mud 

The basal l:)eds of the (ahareous mud corifonn rather dosely 
to the slopes of the reef and conglomerate and as a result are 
steeply intlinc<l This agreement in slope is shown fairly well 
where thin beds of very fossilib rous limestone — the consolidated 
calcareous mud — rest upon the inclined surface of the conglom- 
erate a shoit distiuice northeast of the lighthouse, situat/Cd on 
the southern shore of the island (hee Plate XXV, Fig 2) It is 
even more evident whcie the limestone dips away in several di- 
rections from a knoll on the c]uartzite ridge just east of the light- 
house (See Plate XXVI, Fig 1) 

The limestone at the knoll, except for a few sandy beds at its 
base, rests directly upon quartzite without the intervention of a 
coarse conglomerate, such m that exposed along the shore a 
short distance to the northeast Such a conglomerate, however, 
very likely occupies a position between the limestones and quartz- 
ite a short distance away from the top of the knoll That wave 
action was very effective prior to the deposition of the limestone 
and could have quarried out large masses of rock for suliscquent 
incorporation into a conglomerate, ih indieatcd by the presence 
of channels cut along joints of the quartzite, by the rounded, 
wave-worn surfaces of this rock and by wave-dislodged blocks 
(See Plate XXVI, Fig 2) The tools of sand and {lebbles, used 
by the waves m their abrasive work and subsequently cemented 
together by calcareous material upon the submergence of the 
knoll, may now be seen in the channels cut along the joints of 
the quartzite 

As the entire reef became more and more submerged, sue- 
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cessivdy highnr and highfr beds of limestone were laid down on 
sides with a decreasing angle of repose However, os a result 
of their partial agreement in slope to those of the reef, the lime- 
stones eneircling the reef must have assumed the stiucture of a 
more or 1(»8S elongated dome The subsequent removal of most 
of these limestones by erosion has largely obliterated the dome 
stnuture, nevertheless, its former presence is strong]> suggested 
by the radial dip of the lime^stones, exposed to the east and 
noitheast of the lighthouse, from the southern part of the quartz- 
ite ridge — the eoie of the dome The nature of the structure 
was probably quite similar to that of a small, partially exposed 
dome , existing in the limestones on the northeast side of the is- 
land (See Plate XXVII, Iig 1) The radial dip of the strata 
of similar domes would usually be accounted for by pressure, 
m the case of this dome, howe\er, it certainly results from 
original depasition on the sloi)es of a buried knoll of quartzite 
or possibly granitic rock Incidentally, the buried rock, if it is a 
granite, may have been the source of the granitic pebbles found 
by Dr Rominger in the fissures of the quartzite cliff With the 
increasing submergence of the reef, limestones and perhaps 
other kinds of sedimentary rocks accumulated over the sur- 
rounding area and probably reached the level of the top of the 
reef Sediments, possibly of considerable thickness, were then 
probably deposited m a practically horizontal manner over the 
reef and its associated, inclined strata 

With little doubt, seas of late Ordovician and certain Silurian 
and Devonian times also transgressed over the Sulphur Island 
region and depositx'd sediments, whose aggregate thickness was 
considerable The quartzite ridge may very likely have become 
buned beneath several hundred feet of these sediments 

Some time previous to the coming of the Pleistocene glacier, 
perhaps during later Paleozoic and all of Mesozoic and Cenozoic 
times, the Sulphur Island area — m fact most of the Great Lakes 
region — was maturely dissected by streams The sediments, 
covering the top of the quartzite ridge, were removed by this 
erosion Soil, which probably lay upon the ndge just previous 
to the advance of the ice, and loosened masses of rock on its top 
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and sides were subsequently removed by the glacier Except for 
the absence of soil and loosened rocks, the ridge and the intlmed 
beds of conglomerate and limestone on its sides, with little 
doubt, present much the same appearance today as at the time 
of the coming of the Pleistocene glacier 

With the passing of the great continental glacier, Lake Huron 
and the other lakes of the Great Lakes system were formed The 
waves of Lake Huron are especially active today on the eastern 
side of Sulphur Island, there they are quarrying into the firmly 
cemented conglomerate, formed during Black River time (See 
Plate XXVII, Fig 2) Ultimately they will probably tear away 
the conglomerate and pound against the cliff, exposed long ago 
to the attack of waves of a marine sea Even the geologist, ac- 
customed to seeing striking and unusual, geological phenomena, 
experiences a decided thrill on watching the waves of the pres- 
ent fresh water sea m their nearly accompkshed effort to reach 
the cliff and take up the work of quarry mg, abandoned by the 
waves of a marine sea of several milhons of years ago 

Univeesity or Michigan 
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EXPLANATIONS OF PLATES 


PI ATP XXV 

Fig 1 Massive and wcll-joinf^d Pm -CVnibnan quartzite cxjxiscd at the 
northeast corner of Siiiphur Islfind \jt w taken at a, Map 111 

Fig 2 Inclined limestone stmta, shown at lower < enter of view, resting on 
the comglomerate of Bla( k River age T he bouldt ry niitun and eon- 
Bpicuoue dip of the t onglomcrati are well shown at the center of the 
view Ihe quart/itc ridgt is iininediately to the left of the conglomerate 
but hidden by vegetation Vu w takin at b, Map III 

PLATE XXVI 

Fig 1 Highly mclinoil liincsbincs rt sting on Prr -Cambrian quartzite View 
taken at c, Map III 

Fig 2 Closer vu w taken at 1, Plate XWI, higurc 1, showing effects of 
wave erosion and natim of deposition Iho channel along one of the 
joints of the quartzite, shown m the foreground of the vu w, the two 
dislodged blocks to the left and the rounded surfaies of the quartzite 
arc the result of wave erosion prior to the deposition of the thin-lieddcd 
limestone The lighter colored raatenal, shown in the channel, is lime- 
stone and serves as a cement for sgnd and gravel, used as tcxils by the 
waves in their abrasive work Note the influence of the block of quartzite 
on the dip of the large mass of limestone 

PLATE XXVII 

Fio 1 Small dome in Black River hmewtom , resulting from deposition on 
inchned surfaces of an underlying knoll of Pre-Cambnan quartzite or 
granite View taken at d, Map III 

Fig 2 Section of the Black River conglomerate cut by storm waves of 
I^ke Huron The cliff, formerly exposed to tlie )x>unding waves of the 
Black River sea, is only a short distance behind the conglomerate 
Further cutting by the waves of Lake Huron may again expose the cliff 
to attack The rounding and reduction in size of the blocks m the fore- 
ground, abandoned by waves of the Black River sea, are now being con- 
tinued by storni waves of the lake View taken at «, Map III 
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DEISM BEFORE LORD HERBERT 

LOUIS I BRLDVOLD 

My purpose in this somewhat fragmentary paper is twofold 
first, to suggest, on the basis of some scattered evidence, that 
Deism was of (Continental ongin and that it had a rather ex- 
tended, though secret, following earlier than the publication of 
Lord Herbert's famous book m 1024, secondly, to call attention 
to a neglected sixteenth century ti'eatise on Deism, which was 
first published from manuscript m 1836 in the Zeitschrift fUr die 
histonsche TheologtCj and has ever since escaped the notice of 
writers on Deism 

There is, in the first place, a quite general impression that 
Lord Herbert of Cherbury was the ‘^parent^^ or ‘^founder^’ of 
Det^ ^ Occasionally someone goes further, as Pilnjer, in his 
History of the Chnsiian Philosophy of Religion, who says that the 
roots of Deism ''lay m the solier, practical, common-sense char- 
acter of the English people, and its beginnings took their nse 
in the characteristic movement of the English Reformation * 
Other students, it is true, have noticed similar developments on 
the continent,® but the nearest approach to the contention of the 
present paper is the statement m the article pn Deism in the iV 
cydopedia Bntanmca (11th edition) "the dcistic standpoint had 
already been foreshadowed to some extent by Averroists, by Itahan 
writers like Boccaccio and Petrarch, m More's Utopia (1515), and 
by French writers Uke Montaigne, Charron and Bodin " 

• So Erdmann, Hut of Phil (London, 1891), II, 153, and the article on 
Deum in the Encyclopaedia of Rehgion and Ethics (N Y , 1914} 

• Pttnicr, trana Haatie (Edinbuigh, 1887), p 284 

• Leohlor, Oeechichle dee Engluchen Dcismtu (1841), disciuBes the "prep 
araiton for Deism" m England and France, and H6fTding, HibI qf Mod 
PkihBopky (London, 1908), I, 59 ff , groups Ix>rd Herbert and Dodin under 
^'natui^ religion,’^ and recogmaos the free thought of the Honaissance 
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The tendency to regard Dei^^n tus Englifih m nature and ori- 
gin can be variously explained In its flourishing period m the 
eighteenth century, when it reached its greatest philosophical 
and literary expression, it was a distinctly English movement, 
and from England was disseminated throughout Europe, and 
when wc think of Deism, we consequently usually think of 
eighteenth-century England But perhaps an equally significant 
explanation lies in the obscurity of ihs origins 1 ho sixteenth 
century, a fx^riod of feverish intellectual activity, was also a 
period of feverish persecution In England, as well as in France, 
Geneva and Romo, intolerance in religion was the accepted prin- 
ciple, and our path through the century is lighted by fires and 
human sacrifices How effective this repression really was, can 
probably never be told, but it unquestionably prevented the 
pubhcation of very important elements of Renaissance thought 
For there seems to have been a largo and growing class who, in 
spite of the statutes, held and propagated more or less secretly 
all sorts of dangerous heresies In 162J P6rc Mersenne estimated 
that there were fifty thousand atheists m Pans ^ If this seems 
rhetorical exaggeration, we have the stUitoment made a generation 
earlier by the Huguenot leader, Noue, that the French wars of 
religion had producxid amilhon ^'Epicureans and Libertines ” ‘ But 
these emancipated and sceptical gentlemen of the Renaissance 
rarely wrote and hardly ever printed, and it is therefore ex- 
tremely difficult to ascertain what their ideas really were To 
interpret correctly the meagre evidence as to the circulation of 
distinctly Deistic ideas in the Renaissance, it must be placed m 
its proper setting 

It IS necessary, of course, to distinguish Deism clearly from 
sinuliar or related tendencies, such as Ananiy, Sociniamsm, or 
mere rationalism In the first place, Deism involved a criticism 
of the special beliefs of every revealed religion, whether Chnsti- 

* F Strowski, Powol ei aon Temps (Pans, 1907), I, 138-9 

* *^Si demaode qiu a produit une telle generation, on ne respondra pas 
mal, que ce sont nos guerres pour la Hebgion, qui nous ont fait oublier la 
Religion Entre ses autrea fruits, U guerre civile a aport6 cestui-d, 
d'auoir engencM un tniihon d'Epicunens 4c Libertins.^' — ZHsoourt Pohtitques 
et MitUmres du Stagneur de la Nous (Basle, 1587), pp. 6, 34. 
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anity or Judaism or Mohammedanism The Deists were adepts, 
considenng the state of scholarship of that time, m higher criti- 
cism They aimed to destroy what they thought the falsifica- 
tions of essential religion But though they sliowod themselves 
sceplical towards histoncul religions, they had at first also i 
different aim very closely at heart, to purify universal religion 
from the corruptions of organizations and pnesthoo<ls 1 rue n li- 
gion, they held, is natural religion, universally revealed to all 
men and sufficient for salvation Ilehgion was thus htised on the 
Stoic conception of Universal Reason, and Deism was, on its 
constructive side, a ndigious rationalism * Herbert reduced reli- 
gion to his famous five propositions, which he consult red undeni- 
able, and which all mankmd must needs acknowledge by unaided 
reason 

1 That there is one supreme God, 

2 That he ought to be worshipped, 

3 That virtue and piety arc the chief parts of divine wor- 
ship, 

4 That we ought to be sorry for our sms and repent of them , 

5 That Divine Goodness dispenses rewards and punishments 
both m this life and after it ^ 

By thus distinguishing between essentials and superstitions, 
the Deists sought to rej^tore religion to its mtegnty and purity 
and universality They opposed not only priesthoods, but athe- 

® Dilthey, ra his WdUiiuehauttng und Analyse des Menschen seil Renais- 
sance und Reformatton (Leipcig, 1914), pp 45 ff , discusses a somewhat wider 
conception which he calls “dcr religiCe universabstiBoben Tbeismus,^' that is, 
“die Ueberzeugung, dass die Qottheit in den vcrscihedenen Rehgionen und 
Phik>sophen glcichesweise wirksara gewoaen sei und noch heute wirke “ He 
names hotismua and Reuohlm among the adherents of this Theism 1 think 
the early Deists can be distinguished from these milder Theists as more 
soeptioal m their rejection of the peculiar tenets of Chnstianity, Islamism, or 
any other historical religion, and also more rationalistic, m tbcir insistence on 
the universal revelation and self-evident truth of natural religion 

7 Herbert, 7>e VertUUe (London, 1645), p 222. “Hae autem simt omnino 
N^cMtae Cemmunee, ex quibus vera Bcclesia Catfudtea save universalis constat “ 
Herbert's criticism of Christianity is rather unmistakably implied than 
definitely expreesecL But his animus against the clenoal profession seems 
evident enough m The AneverU Rdig%(»% of ihe QentUes for mstanoe, 
pp 271 and 354 of the English translation (London, 1706) 
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ists, and were by no mean& antinomian in their ethical tenden- 
cies The Stoic theory of Nature as Universal Reason to which, 
as has been said, Deism was allied, was the basic principle in 
European ethical and leRal thought from the Middle Ages down 
into the eighteenth century * 

It was, however, the stcptical and critical spirit which 
developed hrst, and we must seek its origins in the Middle Ages 
'*Le XVIe si^cle,” according to Renan '‘n'a ou aucune maii- 
vaisc pens6e quo le XII le n^ait cue avant lui It is not difficult 
to sec how a critical and comparative study of religions should 
develop so early The medieval Uhnstian church airmd at an 
intellectual unity of mankind under the leadership of its own 
doctors But this Christian supremacy was challenged by the 
spirit of secular philosophy, which was abroad even then, there 
were also, here and there, educated Jews who clung tenaciously 
to their own religion and philosophy, and in the thirteenth 
century Europe had forced upon it a new respect for the Mo- 
hammedans and their religion, partly because of contact with 
them during the Crusades, and partly l>ecaus( the Arabs were 
the possessors of the great treasures of ancient learning, es- 
pecially the tme Anstotle The new tok ranee towards these 
enemies of Chnstianii>, the open-minded interest in them, 
necessitated such a rational defense of the superiority of Chris- 
tianity as the Suinma contra GenUlea, by I'homas Aquinas But 
even Ix'forc Aquinas, already m /the twelfth century, there wore 
treatises written on the subject, cost m the dialogue fonn, each 
point of view being championed by an axlhcrent Gill^ert Cris- 
pin, Abbot of Westminster, disciple of Anselm, wrote two one 
between a Christian and a Jew, and another between a Chris- 
tian and a philosopher In the latter the Christian fails to 
convert the philosopher, who 'Vosc and departed I know not 
whither, downcast alike in mind and countenance 

■ This aspect of Deism has been especially emphasised by H6ffding, ed 
cit , I, 59ff , and by Windelliand, Ihst of Phil (New York, 1893), p 436 

• Aiwroh et MuerroUwe, p 231 

Webb, C C J , Studies in the History of Natural Theology (Oxford, 
1915), pp 194-198 On similar dialogues in early Christian htcrature, eee 
Rudolf Hirsel, Dtr Dialog (Leipzig, 1895), II, 367 £f 
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Abelard combined these two situations in his Dialogue be- 
tween a Christian, a Jew and a Philosopher He represents him- 
self as dreaming that these three men, in various ways the 
worshippers of one God, ask him to judge between them The 
philosopher presents a rcligion based on Natural Law, and de- 
clares that custom and education are largely responsible for the 
hold Judaism and Christianity have on their people The Jew 
maintains that the Philosopher is unable to disprove the divine 
ongm of the Jewish faith, and the Christian defends his own 
beliefs chiefly on the basis of the superiority of Christ's ethical 
teaching All three participants proceed on the assumption that 
all religious doctrine, if not absolutely demonstrable, is at least 
accessible to reason, and the spirit throughout is amicable and 
fair “ 

Both Crispin and Abelard were Christian and Orthodox, at 
least in intention But we can trace with quite remarkable accu- 
racy the spread of the heretical idea of the equality of Chris- 
tianity, Judaism and Mohammedanism in the successive versions 
of the widely circulated story of the three nug8,‘® used again by 
Lessing in Naihan der Wetse In its earliest versions the tale is 
clearly Christian The three chief religions were compared to 
three rings given by a father to his three sons, st) that after his 
death the true heir might be identified by the genuine one 
Although they are alike m appearance, the true ring is dis- 
coverable by its healing power In this form the story is told 
by Stephen of Bourbon (died about 1261),** by the unknown 
author of an old French poem about twenty-five years later, 
and found its way into the Gesta Romarwrum, In which the ap- 
plication IS made as follows **My beloved, the Knight is Chnst, 
the three sons are the Jews, Saracens, and Chnstians, the most 
valuable nng is faith, which is the property only of the younger 
that la, of the Chnstians ” ^ 

“ Webb, pp 207-232 POnjer, pp 38-39 

** Beet bn^ discussion, with bibhogr&phy, m A C Lee, The Decameron 
lU Simtcee and AnaJhi^^uee (London, 1909), pp 6-13 

Gaston Pans, FoMe du Moffen Age Leduree et Legone^ 2me s^e, 
2nd ed (Pam, 1903), p 141 

“ Z4 dw dau md antel, ed Tobler (Leipsijf, 1871) « 

“ Lee,p 8 
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Early in the fourteenth century the story was included m the 
Italian compilation, Le Cento Novelle Antidie,^^ but with a new 
framework and a new conclusion It is there told by a wealthy 
Jew, who IS asked by a grasping sultan the embarrassing ques- 
tion, What IS the true religion? Whichever way he answers, he 
will give the sultan a pretext for confiscating his wealth The 
Jew shrewdly replies with this story of a father who gave his sons 
three rings, two of which were imitations of the original genuine 
one This non-Christian framework betrays the Oriental in- 
fluence which has now taken possession of the story, the con- 
clusion 18 no longer Christian, the nngs are indistinguishable, 
and only the father could ever tell the original from the imita- 
tions ” 

This version is by some scholars believed to be the source 
of Boccaccio’s tale in the Decameron But others point out that 
a fuller version exists m Busonc da Gubbio’s Awenturoso Ci- 
ciltanOf and still others think that the story was so widely cur- 
rent in this sceptical form that Boccaccio was indebted to an oral 
tradition, which perhaps had m it elements of Rabbimcal ongin 
In the conclusion of Boccaccio’s story we have even more clearly 
and emphatically stated the tolerant notion that there is some 
truth in all religions, and that the pretensions of each to be alone 
genuine cannot be substantiated coal vi dico, signor tmo, 
delle tre Leggi alli tre popoh date da Dio Padre, delle quah la 
quistion proponcste ciascuno la sua credit^., la sua vera I^gge, 
et i suoi commandamenti si crede Avere a fare, ma chi se Tabbia, 
come degh anelli, ancora ne pende la quistione ” 

This comparative view of religions implied of course that 
there was falsehood as well as truth in all rehgions, and for the 
existence m the Middle Ages of this more emphatically sceptical 
tendency, we have evidence in the legend of the notorious De 

" No 73 in the edition in B%bl%olheea Bomanusa 

On the influence of Arabian culture on this idea of comparative religfou, 
see Renan, op cU^pp 278 ff 

Burckhardt, CtnlufoHon the Renatesonce tn Jtalv (London, 1000), 
p 403 and Lee, pp 1 1-12 

II Decameron, Qiomata prima, novoUa tersa. 
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Trtbus ImpostorihuSy said to have had its origin at the court of 
Frederick II, the most cosmopolitan m Europe, by one tradition 
the book is ascribed to the monarch himself The three im- 
postors were of course Jesus, Mohammed and Moses, the found- 
ers of the three religions This peculiar treatise was mysteriously 
referred to as a scandal from the thirteenth century on through 
the Renaissance, m the seventeenth and eighteenth centuries 
there was a protracted debate as to whether the book had ever 
existed One early prmted copy, bcanng the doubtful date 
1598, has indeed been discovered and repnnted,*^ but the ques- 
tion of its authenticity need not detain us, as the work had its 
chief influence as a legend The title was everywhere known and 
almost proverbial in its force, and the sceptical ideas which it 
represented had an underground circulation in the Renaissance, 
to on extent of which we can now form no definite notion “ 

The general dissemination of such religious liberalism, first 
in Italy, then m France and England, explams in large part the 
pagan spint of Renaissance hterature It is unnecessary here to 
discuss it in detail We find it expressed in Italy, with levity in 
Pulci's burlesque epic, with seriousness in Pomponatius, who soon 
after 1500 cast the horoscope of Chnstianity and presaged its 
early decline and dissolution ^ In Sir Thomas More’s Utopia 
the religion of “the most and wisest part” of the people was ap- 

£^ile Gebhart, Myatics and Herdxcs in Italy (London, 1922), Chap IV 
“ De Trtbua Ifftpostonbus, ed G Brunet (Pane, 1861) Also by Philom- 
neste Junior, Le TraxU dea Trots Imposteurs (Pans, 1867) 

** See account in Realenq^clopddte fOr prot TheoLsfgxs und Kxrche (3d 
ed , Leipzig, 1901), IX, 72 ff Cf F Picavet ^^D’abord il fut question 
d'une affirmation, puis d’un livre successivemeut attnbu4 k Averrote, A 
Fr^6rio 11, & Pierre dee Vignea, k Amauld de Villeneuve, k Boccaooe et k 
Pogge, k Pierre Aretin, k Machiave), k Pomponace et k Cardan, k Servet et 
k Guillaume Postel, k Campanella et k Giordano Bruno, k Spmoza, k Hobbes 
et k Vanini Et Mersenno disait Tavoir vu en arabel line telle Enumeration, 
qui est loin d’etre oomplEte, prouve amplement dEjA qu'iJ convient de reoon- 
nattre la oontmuitE de la pensEe dans le mondo de TOccident du Xllle au 
XVlle aiEcle In Bssaia aur Vhxataire gHUraie at ctmparSe daa TfUotoffiaa at 
daa PhfUoaophtea Mkhivaka (Pans, 1913), p 314 

•* A H Douglas, Pietro PamponasH (Cambridge, 1910), pp 300 ff On 
Italian thought in the sixteenth century, see J E Charbotm^, La PensEe 
Itahenne au XVIe StSde et te Couranl lAherixn (Pans, 1919) 
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parently a form of deism More strikingly still, in an imaginary 
dialogue between Lupset and Cardinal Pole, Thomas Starkey, a 
contemporary of More, makes the learned and pious Lupset 
present a Deistic conception of religion as based exphcitly on the 
Stoic notion of the Law of Nature 

"In »o much,” Lupset is made to say, "that the Jue, Sarasyn, Turke, and 
More, BO long as they obscrue theyr cyuyle ordynanco and statutys, deuysed 
by theyr old fathcrys in euery so<te, dyrectyng them to the law of nature, 
so long, I say, ther be men wych emystely aftyrme thorn to lyue wel, and 
euery one in hya secte to bo sauyd, and non to pcrysch utturly, seying the 
mfynyte gudnes of God hathe no les made thorn aftur hys owne ymage and 
forme, then be hath made the Chrystun man, and the most parte of them 
neuer, perauentur, hard of the law of Chryst Wherfor, so long as they lyue 
aftur the law of nature, obseruyng also theyr cyuyle ordynance, as mean to 
bryng them to the end of the same, they schal not be damnyd Thys 1 haue 
hard the opynyon of grete wyse men, wel ponderyng the gudnes of God and 
of nature, but whether hyt be so or not, let us, aftur the mynd of Sayn Poule, 
leue thys to the secrete jugement of God ” ^ 

More and Star key wrote in the spirit of the enlightenment of 
the earher Renaissance, before the fierce conflicts of the Ref- 
ormation brought more rigid disiiplme into intellectual and 
ecclesiastical ranks, before the spirit of tolerance was lost in per- 
secution and the tunnoil of religious wars 

But as the religious tlissension of the sixteenth century re- 
sulted m the formation of innumerable other sectSi whose prin- 
ciples were not always novel, so Deism also developed its own 
sect and movement Leland, the first English histonan of 
Deism, gives the following account 'of its origin 

"The name of Deists,” be says, "as applied to those who are no friends 
to revealed religion, is said to have been first assumed about the middle of 
the suteenth century, by some Gentlemen m France and Iktlff, who were 
willing to cover their opposition to the Christian revelation by a more honour- 
able name than that of Atheists. One of the first authors, as far as 1 can 
finely that makes express mention of them is Ptrsf, a divine of great emmenooi 
among the first Reformers, who m the epistle dedicatory prefixed to the 
second tome of his InetrucHan Chr^Hennej wboh was published m 1563, speaks 
of some persons in that time who called themselves by a new name, that of 
Deists. These, he tells us, professed to behave a Qod, tmt shewed no regard 
to Jesus Chnst, and considered the doctnne of the apoatlea and evangeliata 


M Sngland wt the qf King Henry the Eighth, e<L Cowper, Eariy 

Englii^ Text Society (London, 1878), pp 19-20 
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as fables and dreams He adds, that they laugh'd at all rehgion, notwith- 
standing they conformed themselves, with regard t,o the outward appoamnee, 
to the religion of those with whom they were obliged to live, or whom they 
were desirous of pleasing, or whom they feared Some of them, as he observes, 
professed to believe the immortality of the soul, others were of the Fpicurean 
opinion in this point, as will as about the providence of God with respect 
to mankind, as if he did not concern himself m the government of human 
affairs He odds, that many among them set up for learning and philosophy, 
and were lookwl upon to be persons of an acute and subtil genius, and that 
not content to perish alone m their error, they took pains to spread the iwison, 
and to infect and corrupt others by their impious discourses and bad ex- 
amples “ 

This account by Leland, interesting and valuable as it is, 
IS based entirely on the hostile source, Viret's preface, and needs 
therefore to be documented and corroborated But in the six- 
teenth century, the possession as well as the pubhcation of a 
really heretical Ixxik was at the risk of one's life ^ In the na- 
ture of the case, therefore, the necessary documents must be 
rare, wo are perhaps fortunate to have even two extended con- 
temporary treatises, fioth of which remained in manuscript until 
the nineteenth century, on which we may rely as primary 
sources in our account of the temper and doctrines of the six- 
teenth century Deists 

One of these, Bodm's Heptaplomeres, has been discussed by 
several writers m the last century, and its contents are well 
known to students of the subject ” The seven characters of the 
dialogue represent seven distinct types of religious thought 
known to Bodin Roman Catholicism, Zwinghanism, Lutheran- 
ism, Mohammedanism, the Jewish religion, Deism and a scep- 

» John Leland, A View of the DeisHcal Witters (Ix)ndon, 1754) I, 2-3 
Leland gives Bayle’s D%cH(mary as his auihonty for this account See under 
Vvrett note D 

•• The cases of Kyd and Marlowe in England in 1603 arc illustrative 
See account by F 8 Boas, m his edition of Kyd (Oxford, 1001) Cf Studxes 
in PhticJrw, XX, 163ff 

” It was edited from manusenpt by O E Guhrauer, Das Heptaplomeres 
des Jean Bodxn (Berlin, 1841) An old French translation has been published 
in part by Roger Cnauvir4, CoUoque de Jean Bodin (Pans, 1014) See also 
Baudiillai^ Bodin el son Temps (Pans, 1863), F V Besold, Jean Bodms 
Heptapiomeru und der Athetsmus dee 16 JahrkunderiSt Hisionsche ZeUschnft, 
vola 113^114, Haffdmg, op. oit L 60^, and Chauvir6, Jean Bodin (Paris, 
1914} 
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tical naturalism The examination of the doctrines of Chris- 
tianity from various points of view is free and even at tunes 
irreverent, exempting nothing from argument or ridicule At 
the conclusion every disputant leaves with his ideas unchanged, 
and the author of the dialogue expresses no explicit preference 
for the opinions of any one of his characters Yet it seems clear, 
both from the conduct and spirit of the discussion, as well as 
from a comparison with Bodm^s other works, that the Deist comes 
nearer than any other to the real opinions of the author How- 
ever that may be, the Deist, though he is not so called, is hero 
a Renaissance type drawn by a contemporary He contends for 
natural religion “Si la veritable religion est la naturolle,” he 
says, “laquclle se fait assez connattre d^elle-mfimo, qu^est-il be- 
som de Jupiter, de Christ, de Mahomet, et de se fcindre des 
dieux qui ont 6t6 mortels comme nous^”*® All men, he re- 
peatedly declares, who have believed in one God, who have 
lived according to the morality revealed in the Law of Nature, 
all such men, whether sages of antiquity or patriarchs of the 
Bible, will be saved His is the theme of universal, natural 
religion It is Deism clearly and firmly stated 

More conclusive than Bodin’s dialogue is the treatise pub- 
lished m 1836 from a sixteenth century manuscript, and since 
apparently forgotten The complexion of this anonymous work 
IS indicated somewhat by the fact that in the same manusenpt 
with it was a copy of the Liber def Tnbus Impostoribus It con- 
sists of four parts, of which the first, third and fourth are a criti- 
cism of Christian doctnnes and Biblical history The second 
part under the title Fcra, dttnna, arUtgutssttna et per^edtsstma 
dodnna de Deo et voluntate eius, is a systematic statement of the 

** Baudnllart, op cU , p 200 Chau\nr6 thinks this ^‘d^Ume philoso- 
phique*' is somewhat influenced by what Bodin believed was the pnmitive 
cult of the Jews See Jean Bodtn, p 160 

** Passage translated by Baudnllart, p 220 

Ortffo et fttndamenia reiigtame ChruHanae, ed August Gf6rer, m Zett- 
edun/t /tlr d%e htetorteche Theoloffte (Leipzig, 1836), VI, 180-250 Tho editor 
was hbraiian at Stuttgart The manusenpt, a poor grade of old paper, was 
given him by ^^a fnend" Indorsements dat^ 1635 and 1587 were aocepted 
by him as genome. 
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Deistic creed The first paragraph, with its definition of God 
as Creator or First Cause, and its somewhat utilitarian estimate 
of the value of God for man, gives us at once the atmosphere 
of the later pcnod of the Enlightenment 

Cum coelum, maximum ct aplendidisaimum hoc opus, contemplamur, 
practerea solem, luuara ct steJIas, quae in coolo sunt, et consKlcramus, quam 
pulchcmmo, oertissimo ct constant! ordine ct motu moveantur oportct nos 
faten, esse aliquid et quidcm optimum, ixitcntissimum et sapiontissimum, 
quod tanta et tarn spJendida opera rondidit, eaquo in tam pulchcmmo, eerto 
et constant I ordine et motu conservat, id quod Di urn appcllainua 

Dcmde cum consideramua, ad cuius utilitatem ot usum raundus ct quae- 
cunque sunt in mundo comiita sint, repenmus, propter homincm omnia 
condita osse, etc 

Such a Oofl 18 knowablo by unaided reason, all his essential 
attributes are demonstrable 

“Id docct nos ratio,*’ so the author summarises his own argument, “Deum 
esse essentiam infinitam, aetemam, opt imam, potcntisaimam, sapentisaiinam 
et lUBtwsimam, quae non tantum omnia creavit, aed ewlcm etiam nunc sus- 
tentat, regit et conservat, atquc adoo etiam cogitationcs omnium hominum 
novit, qui Ixina et lusta amat ct praemus omat, iniuata vero averaatur ct 
punit “ ** 

As the attnbutes of God are discoverable in nature, so the 
moral law is identical with the universal and rational Law of 
Nature, the Stoic conception which, as has been said, exercised 
such a profound and powerful influence on Renaissance thought 
''Nos natvra ct ratio docet, quid et qualis sit Dcus, et quae sit 
eius voluntas, item quid sit mstum, quid iniustum, quid Deo, 
quid hominibus del)eamu 8 ” ^ This revelation of God by means 
of nature and reason was obscured m man because of his de- 
praved morals and customs, and therefore it had to be repeated 
through Moses and the prophets, but these holy men did not 
add an3rthing to what had already been revealed from the be- 
ginning 

Quod vero Moses de Deo ct voluntate Dei non aha ncque plura docuent, 
quam nos oatura et ratio dooet, id manifestum est ex DecaloffOf qiu est nobis 
natura notus et inaitus, atque ideo omnes hommes omnibus temponbus 
obhgavit et obhgat, et est praecipuum et summa doctnnae Mosaioae, ita ut 
tota dootnna Mosis de Deo et voluntate Dei m Deoalogo comprehendatur ** 


« ibuL, p m 
•• JhuL, P m 


** Ibui , p 24i 
•* IbuL, p 241 
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The most primitive religion is also the truest in another respect, 
in its freedom from ceremonial or sacrament, such as baptism 
and circumcision '*Atque ita redibimus ad statum pnmorum 
honunum, qui etiam hunc naturalem et rationalem cultum Dei 
habuerunt, nec ullo initiationis signo usi sunt ” ** 

Such were the advanced ideas which circulated among the 
Renaissance “atheists” and “Epicureans ” As we read this 
anonymous treatise, we can overhear those many discussions 
behind closed doors, both in England and on the Continent dur- 
ing the Renaissance, when, within small groups of trusted friends, 
new ideas were exchanged at the peril of the stake With the 
gradual extension of freedom of thought, these Doistic ideas 
must have acquired a wider and more open circulation It 
seems indeed highly probable that Ijord Herbert of Cherbury, 
during his long residence m Pans, should have taken part in 
such discussions and thus become indebted to a Deistic tradi- 
tion which, because of the intolerance of the age, had long been 
transmitted orally ** This Deistic tradition, J wish to empha- 
size again, was not English in origin, and it went back further 
than the seventeenth century Like some other phases of the 
eighteenth century, it must be regarded as a continuation of 
tendencies already present m the Renaissance and the Middle 
Ages Viewed in this comprehensive way, Deism will appear as 
a necessary stage in the evolution of the modem mind 

i 

^ Ibid , p 244 

** Strowski discusses the Deistic leanings m Charron in Pascal ei son 
Temps (Pans, 1900), I, 184 ff M F Lach^vre recently discovered a poem 
which was notonous almut 1622, called VAnhJbtgol ou les Quatrains du cUtsis, 
and published it m his Voltaire mourant (Pans, 1908), pp 99-135. 
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BROWNING’S CONCEPTION OF LOVE AS 
REPRESENTED IN PARACELSUS 


WILLIAM O RAYMOND 

The importance of Paracelsus, as containing an initial but 
surprisingly mature statement of Browning's outlook on life, 
and a significant expression of his artistic interests and intel- 
lectual convictions, has been generally recognized Though 
the poem was composed in his twenty-third year, Browning may 
be said to have established definitely in it the basis of his reflective 
thought on the fundamental problems of humanity Few writers 
have oriented themselves so completely at such a youthful age 
While further elaborated in his later works and given a different 
setting, practically all of the leading and controlling ideas of his 
poetry are present in Paracelsus As Stopford Brooke states it 
“When Paracelsus was published in 1835 Browning had fully 
thought out, and in that poem fully expressed, his theory of 
God's relation to man, and of man's relation to the universe 
around him, to his fellow men, and to the world beyond ” ^ 

In particular, Paracelsus is noteworthy through its emphasis 
of what has been called “the nchest vein of purQ ore in Brown- 
ing's poetry," namely, the poet's view of the nature and function 
of love 

The pnmary truth or essential thought underlying Brown- 
mg's presentation of the career of the Renaissance scholar and 
physician is so plamly indicated, that it is impossible to mis- 
take it Through his exclusive devotion to the pursuit of knowl- 
edge, Paracelsus leaves love out of his scheme of kfe On ac- 

1 Stopford Brooke, The Poeiry qf Robert Rromwog (London, 1906), p 23. 
In a rimilar vein Hu^ Walker writes of Paracelsus, in The OfeoAer Ftc^orton 
Poafs “that wonderful poem U «o near the front of its author's writings, 
that we may almost say he appears in it complete and perfect 
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count of this tragic error he is brought to the verge of ruin, de- 
spite the splendid endowment and magnificent aspiration of his 
genius Two principles, knowledge and love, are constantly 
contrasted throughout the course of the poem, and the ambi- 
tions of two individuals, Paracelsus and tlie poet Apnle, repre- 
sent the quest of these great ideab But while the mam thesis 
of the poem, that love must be added to knowledge m order to 
secure a harmonious development of life and attain its true goal, 
18 sufficiently plain, the precise significance and full import of 
Browning’s conception of love, as sot forth in Paracelms^ are 
by no means so self-evident For instance, it has been generally 
assumed that there is a single and unifieil view of love running 
through Paracelms from start to finish Is this the case? Is 
Apnle, with his ardent longings and impassioned visions, an 
adequate embodiment of Browning’s notion of love as expressed 
throughout the entire poem? More particularly, is the idea of 
love, as expounded m the speech of the dying Paracelsus m tlie 
fifth canto, identical with that put on the lips of Apnle m the 
second canto? It is, of course, obvious that Apnle is introduced 
as a foil to Paracelsus, and that in a general way he typifies 
the votary of love, as Paracelsus the seeker after knowledge 
Moreover, so far as the two characters and their ambitions il- 
lustrate the pursuit of love and knowledge, each is the comple- 
ment of the other, and the fusion of their aims would load to a 
true understanding and adequate fnntion of life 

Far ‘Love me henceforth, Apnle, while I leam 

To love, 

I too have sought to Know as thou to Love “ 

Excluding love as thou refusedst knowledge 
Still thou hast beauty and 1 power ' 

‘Die not, Apnlel We must never part 
Are we not halves of one dissevered worid, 

Whom this strange chance unites once more? Part? neverl 
Till thou the lover, know, and I, the knower, 

Love — until both are sayed ^ * 


* Paraodiu$t Part IL 
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Yet, while admitting the force of these passages, is it possible 
to show that the contrast between Paracelsus and Apnle is con- 
sistently maintained in the details of the poemi* Is the funda- 
mental error of Paracelsus due to a failure to grasp the particu- 
lar conception of love represented by Apnle and his aspirations^ 
Is Apnle's own downfall to be attributed pnmanly to a neglect 
of knowledge, or is it the result of an imperfect comprehension 
of the full truth concerning the nature of love? 

There has been a divergence of critical opinion regarding the 
emphasis to 1^ placed on the part played by Apnle in the poem, 
and its contribution to the final ‘‘attainment” of Paracelsus 

Edward Dowden, who thinks that the whole scene in the 
house of the Greek conjurer at Constantinople “leaves a pain- 
ful impression of unreality,” wntes as follows of Apnle “The 
lover here is typified in the artist, but the artist may lx; as 
haughtily isolated from true human love as the man of science, 
and the fellowship with hw kind which Paracelsus needs can 
poorly learnt from such a distracted creature as Apnle ” * 

One of the most interesting and able attempts to show that 
Browning's delineation of Apnle embodies the central teaching 
of the poem regarding the nature of love, was made by Josiah 
Royce, in an article entitled The Problem of Paracelsus^ published 
in The Bostmi Browning Society Papers^ I shall quote from 
Professor Royce's article the more freely, in that I differ from 
his mam conclusion, that the key to the problem of Paracelsus 
is to be found in the second canto of the work It is, I shall try 
to show, by comparing the second with the fifth canto, and by 
recognizing that there is a complex rather than a umfonn repre- 
sentation of love involved, that the apparent inconsistencies of 
the poem can be explamed 

After stating that the whole tragedy of Paracelsus turns ex- 
phcitly upon the poetic antithesis between ‘loving' and ‘know- 
mg/ Royce pomts out, that Brownmg meant much more by 
this than “the comparatively shallow and abstract platitude 

• Edward Dowden, The Lije Robert Brownmg (Everyman's Library 
Edition), p 27, 

< Pp 221-248 (New Yoric, 1897) 



446 Wxiham 0 Raymond 

that the intellect without the affections is a vain guide in life ” 
The words love and knowledge, he says, are used, both in Para- 
celsus and in the poet's later works, ''in a pregnant sense ” In 
an analysis of the character of Paracelsus, which lays great stress 
on Browning's fidehty to his sources, Professor Royce classifies 
the hero of the poem as an "empincal mystic," who, in order to 
confirm his higher intuitions, strives to find in the outward facts 
of the physical world a revelation of the ultimate meaning of the 
universe Aprile, on the other hand, is a poet, who seeks in the 
mner shnne of the heart an unfolding of God's purposes and the 
clue to the mystery of life It is the divergence m the types 
represented by the two men and, above all, the difference be- 
tween the places where they have sought for a manifestation of 
the divine order, that Royce regards as disclosing the sense in 
which Browning uses the terms 'knowing' and 'loving ' 

^'The antithesis between 'knowledge,' as the occultist con- 
ceives it, and 'love,' as the poet views it, is the contrast between 
looking m the world of outer nature for a symbolic revelation of 
God, and looking in the moral world, the world of ideals, of voh- 
tion, of freedom, of hope, and of human paasion, for the direct 
incarnation of the loving and the living God " 

In support of this view Professor Royce refers to the fact 
that m Reverie and other poems, Browning makes a similar dia- 
tmction between knowledge and love ^*Mind m survey of 
things," according to Browning, 'discerns in the external order 
of the universe the existence of ‘power/ but no clear evidence 
of a moral purpose at work But in the inner world and in 
those human relationships where the intuitions of the heart have 
free scope, the goodness and providence of God are apprehended 
as a manifestation of love revealed to the seeker after love 

That Browning doejs frequently link the perception of power 
m the outward order of the universe with knowledge, and seek 
for a revelation of the moral qualities of God in love as a di- 
vinely inspired virtue animatmg the soul of man, is mdisputable 
Nor can it be doubted that this particular antithesis between 
the spheres of knowledge and love enters as m element mto 
Paracekue It is, however, I beheve, strictly a subordinate ele- 
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ment It does not, for one thing, explain the failure of Apnle 
Nor does it take into account the striking differences between 
the conception of love m the second and in the fifth division of 
the poem Throughout his article, Professor Royce, as it seems 
to me, has overstressed Browning's faithfulness to the exact type 
of character represented by the historical Paracelsus On the 
other hand he has not given sufficient weight to more immediate 
sources of inspiration connected with the poet's relationship to 
tfie Romantic Movement, and the artistic and ethical qualities 
of his genius ® 

An investigation of any of the leading ideas of Paracelms 
must begin with the recognition of the essential connection in 
theme and spirit between Pauline, Paracelstut, and Sordello, 
published in the years, 1833, 1836, and 1840, respectively All 
of these poems arc occupied with character, as exhibited in 
thought, feeling and motive, rather than in outward event 
Though there is a certain gradation in the degree of their sub- 
jectivity, histoncal environment and circumstance are every- 
where subordinate in these three works to ''the incidents in the 
development of a soul," depictetl as they arise within the inner 
world of man's spiritual being Moreover, as has been noted by 
various critics, the characters delineated in this group of poems 
are of the same general type They are all endowed with the 
infinite aspiration and towering ambitions of gemus, and their 
problem lies in the difficulty of reconciling the inexhaustible 
demands and cravings of the spirit with the finite conditions and 


* For a careful conaideration of the weight to be attached to the hiatonoal 
element m Parocelms, see pp 66-72, m The Life of Robert Broumtng, by 
W H Gnflin (London, 1910) The following citations represent the con- 
oluatons reached in this biography regarding the pomt in question 

^*The extreme erudition of Brow^g's notes (i e in Paracelaus) is often 
more apparent than real 

00 called sources of his poem are practically contained m a few 
pages of Bitiskius, sundry passages m the works of ParacelsuB himself, and 
in that interesting httle octavo of 1620, the Vitae Germanorum Medioorum of 
Melchior Adam. But the most important source of all is Robert Browning.^ 
“The record of aspiration, defeat and attainment — all that really con- 
stitutes the Bpintugl history of the poem — is of Browning's creation, it is 
his 'commentary 
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lunitations of 4ife The dramatic tension of this conflict is por- 
trayed m Pauline, Paracelsus, and Sordello, as giving rise to suc- 
cessive experiences of aspiration and failure followed by renewed 
striving Through the fluctuation of these spiritual vicissitudes 
the deeper meaning of life is gradually discerned “All poetry,” 
Browning once wrote to Ruskin, “is the problem of putting the 
infinite into the finite ” It is this problem, in the sphere of life, 
that IS the crux of the three studies m the development of a 
soul, which constitute the most significant work of Browning in 
the early stages of liis poetical career In keeping with the 
genius of a poet who has taken 

for a worthier stage the soul itself, 

Its shifting fancies and celestial lights, 

the approach to the study of Paracelsus must be made from 
within rather than from without That is to say, the interpreta- 
tion of the dominant ideas of the poem must be sought through 
their connection with Browmng^s own individuality and the ar- 
tistic and ethical influences formative of the spirit of his poetry, 
rather than in an ostensible machinery of historical event 

There are two characteristic attitudes of Browning^s mind, or, 
perhaps it might be said, dispositions of his spirit, which are 
constantly reflected in his poems 

A deep conviction of the infinite potentialities of the soul, 
its transcendental origin and immortal destiny, is a primary ele- 
ment m his self-consciousness Linked with this is a bebef that 
the purpose of life is a continuous striving to surpass the limi- 
tations imposed upon the soul by the finite conditions of time 
and sense 

Life w -*• to wake not sleep, 

Rise and not rest, but press 

From earth’s level where blmdly creep 

Things perfected, more or less, 

To the heaven’s height, far and steep* 

The source of Browning's perception of the inexhaustible 
capacities of the soul hes m part m the prodigahty of his own 
mtellectual and spmtual powers It also has its roots m the 


• Remis, 
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romantic traditions and enthusiasms he inherited from that group 
of English poets, whose works are aglow with the hopes and im- 
pulses of the revolutionary epoch Browning, as has been said, 
“earned with him something of Byron's energy, of Keat's ar- 
tistic skill, and of Shelley's ideal passion, and Wordsworth's 
transcendentalism, into the orderly, scientific age which suc- 
ceeded the romantic period " ^ In particular, the torch of Brown- 
ing's poetic inspiration was kindled from the pure and luminous 
flame of Shelley's etherial genius In the soaring aspiration and 
spiritual ardor of Shelley, his thirst for the infinite, his quest of 
an ideal beauty, his etaseless endeavor to transcend the finite 
barriers of life, are winged seeds of thought and emotion which 
bear fruit in the imagination of Browning 

But while tlie mood of romantic aspiration and an intense 
consciousness of the boundlessness of personality enter vitally 
into Browning's poetry, there is a complementary truth which 
has an important place in his view of life and is an equally sig- 
nificant element in his thought The world to Browning, as to 
Keats, 18 “the vale of Soul-niakmg," and, in this moulding of 
souls, the finite as well as the infinite has a positive part to 
play The limitations imposed on man by the imperfect con- 
ditions of his earthly existence are a school of discipline intended 
to serve the end of spiritual growth To refuse to use the in- 
strumentalities of life, faulty though these may be, and to dis- 
regard its laws, 18 to scorn the means through which the spirit is 
nourished and enabled to elicit the divinity that lies within it 
To attempt to overleap the finite or neglect the claims of the 
material and temporal realities of life, is to evade life's test and to 
fall into the error of spiritual abstraction While placing the 
goal beyond all limited accomplishment, the soul must learn to 
make a fruitful use of the means and possibilities of man's 
earthly lot Thus, while, from one point of view, hfe must be an 
unceasing aspiration in pursuit of an mfimte ideal, from another 
it must be a continuous stooping to a world of weakness and 
fimtude 

* Cited from an article on Robert Browning in LtUdL'9 jAt%ng Age^ June, 
189a 
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A perception of this latter truth, with its corresponding atti- 
tude of a wise acceptance of the working conditions and restricted 
powers of life, is the counterpoise to that mood of passionate 
aspiration and unfettered idealism, spurning the clogs of sense, 
wherein Browning is confessedly the inheritor of the mantle of 
Shelley and his fellow romanticists The sources of the second 
disposition of Browning’s thought and feeling, where he parts 
company with Shelley, he, in a measure, in certain robust ele- 
ments, both physical and psychical, in his nature Bodily vigor, 
with Its accompaniment of a rich sensory organization, made him 
appreciate “the value and significance of flesh" and gave him a 
Ann grip on the concrete and tangible, as opposed to anything 
partaking of the character of spiritual asceticism This physical 
tendency is reinforced by intellectual and emotional qualities In 
Browning’s minute observation, his delight m subtle analysis, his 
keen perception of the mamfoldness of life and the distinctness of 
its various forms, he manifests, even in the service of ideal ends, 
an mdmduahzing temperament akin m method if not in aim to 
the critical and scientiflc realism of his day 

But Browning’s recognition of the necessity of stooping to the 
finite must also be attributed in large part to his religious con- 
sciousness, particularly his appreciation of the fundamental truth 
revealed through the Christian doctrine of the Incarnation This 
18 especially apparent in the way he stresses the natural and 
human, as well as the mystic and divine aspect of personality 

The two dispositions of Browmng’s inner being prevent him 
from attempting to cut the Gordian knot of life’s mystery by 
Ignoring its complexity, or by doing violence to the mtegnty of 
porsonahty by overlooking one of its dual elements The inci- 
dents in the development of a soul, with which he is essentially 
conoemed, centre about the paradox that man la a bemg m whom 
the claims and purposes of the finite and infinite, body and soul, 
flesh and spirit, tune and eternity, meet and must each receive 
due recogmtion 

While the mterplay between the two habitual attitudes of 
Browning’s spirit may be traced throu|^out his poetry, it u 
especially pivotal in Patdtne, ParaceUua, and SordeUo The heroes 
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of these poems are unmistakably of the romantic type They 
are all characterized by a restless and eager self-consciousness, 
unsatisfied longings, infinite desires, on unmeasured hunger for 
perfection, that impel them to press on beyond the limits of the 
finite In their indomitable aspiration, lofty idealism, and un- 
clouded vision of absolute spiritual values, they represent the in- 
carnation of romantic traditions and impulses, which are an ele- 
mental part of Browning's own genius 

But Browning, like Goethe, was able from the standpoint of 
a dual consciousness to overlook and diagnose the perils of ro- 
manticism, even while it struck responsive chords within his 
being Throughout Pauline^ Paracelsus^ and SordeUo, he has 
probed with an unsparing hand the cancer of romantic egoism, 
with its passionate, unbridled impulses of limitless self-assertion, 
its scorn of all relative accomplishment, and its tendency to seek 
refuge m vague aVjstractions It is a disdain for the finite, a 
refusal to stoop to the necessary conditions of life, a negation of 
the actual rather than the ideal side of man's nature, that consti- 
tute the fallacy and account for the imperfect insight of these 
gifted though tempest-tossed men of genius, — children of the 
heaven-storming Titans — , whom Browning has so vividly de- 
picted in his earlier poetry 

Such being the general setting of Paracelsus^ I proceed to a 
discussion of Browning's conception of love, as set forth in the 
second and fifth divisions of the poem 

In the second canto of Paracelsus^ love is revealed as 
embodied m the person and ideals of the poet Apnle Here, as 
Professor Royce has pointed out, the fact that Apnle has the 
artist’s vision of beauty and seeks a manifestation of the divine 
import of life in the world of human emotions, enters into Brown- 
ings thought m regarding him as an embodiment of the principle 
of love Yet Apnle is not merely a poet, but a particular type of 
poet, and represents very definite impulses and sympathies in 
Browning's nature In no part of Paracelsus is Browning's kin- 
ship with that early nineteenth century group of English roman- 
ticists* of whom Shelley may be considered an outstanding repre- 
sentative, more stnkingly apparent than in the episode of the 
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meeting between the Renaissance scholar and the Italian artist in 
the house of the Greek conjurer at Constantinople The very 
creation of Apnle is uniloubtedly to be traced to the influence of 
the personahty and writings of Shelley upon Browning Just to 
what extent the latter was indebted to certain elements in Prome- 
iheua Unboundy Alastofy and AdonaiSy for the suggestion of the 
character of Apnle, must be a matter of conjecture But it seems 
unmistakable that he had Shelley vividly in mind in his portrai- 
ture of the spiritually impassioned seeker after absolute beauty, 
**who would love infinitely and be loved ” The limitless aim, 
the eager craving after emotional experience, the exquisite sensi- 
tiveneas; the single-hearted impulsiveness of Shelley, arc reflected 
in Apnle Shelley, like Apnle, eagle-winged m aspiration, had 
been dazzled by a vision of the infinite, and his lofty conception 
of love remaining merely nebulous, too often tended to dissipate 
itself ID d^ams and abstractions 

The genesis of Apnle is indicative of the type of love em- 
bodied m his person and utterances throughout the second canto 
of Paracelsus It is, as a matter of fact, one form of that ideal of 
romantic love, for the notion of which Browning is pnmanly in- 
debted to Shelley and to Shelley^s spiritual master, Plato It was 
inevitable, in view of his literary traditions, that Browning should 
be profoundly affected by that great conception of love, which 
has played so important a r61c in English poetry In Paubnc, 
Browning's first printed work, Shelley and Plato are apostro- 
phized as the teachers and seers Who have moulded the thought 
and captivated the imagmation of the youthful hero The influ- 
ence of Plato's view of love, as enunciated in the Symposium and 
Phaedrus, imght be illustrated from a large number of Browning's 
poems Such a love lync as Cruitna is based on a behef in 
reminiscence and the transcendental nature of love, ideas steeped 
in Platonic mysticism Agam, m Easter Day^ the ascension of the 
soul above the sphere of finite existence to a divme love, is in 
harmony with Plato's notion of man's quest of a perfect and 
eternal archetypal loveliness, but dimly foreshadowed in the 
penshable forms of earth This view of love is in keeping with 
the first of the two characteristic dispositions of Browning's mmd 
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and heart previously referred to, the spirit of romantic ardor and 
illimitable aspiration, which is so significant an element in his 
genius 

The fine opemng passages of the second canto of Paracelsus^ 
where Apnle reveals his “mighty aim” and “full desire,” portray 
love in the loftiest vein of romantic idealism The love of the 
poet Apnle might be defined in the \ery words of Plato as “the 
desire of generation and production in the l:)eautiful ” Apnle 
would woo the loveliness of life through the medium of the 
creative genius of the artist He yearns to reveal and transfigure 
the beauty of the natural world by reclothing it in the glorious 
forms of art Thus his works would remain in the sight of all 
men, as pledges of the love which existed between himself and 
the beautiful But, desiring to grasp the whole sum and absolute 
essence of beauty, he cannot rest content with any finite mani- 
festation of it From art to art Aprile's vision of love leads him 
on in ecstatic contemplation of a bewildering wealth of beautiful 
forms * 

The way in which the love of Apnle rises from the matena! 
to the spiritual, and from the finite to the infinite, is illustrated 
by the order in which the various artistic forms become the object 
of his desire He begms with sculpture, the most essentially 
imitative of the arts the art that clings closest to earth From 
sculpture he passes to painting, art in two dimensions, the more 
imaginative and less matenal of the spacial arts But, having 
reached this stage, Apnle would “throw down the pencil as the 
chisel” and ascend to the more spiritual region of poetry Finally, 
“ to perfect and consummate all,” he rises above poetry to the 
sphere of music, the most subtle and least corporeal of the arts 

• Cf Plato’s Symponum (Shelley’s translation) “He who aspires to 
love rightly ought from his earhest youth to seek an intercourse with beauti- 
ful forms, and first to make a single form the object of his love He 
ought then to consider that beauty m whatever form it resides is the brother 
of that beauty which subsists m another form, and if he ought to pursue that 
which IS beautiful in form it would be absurd to imagine that bc»uty is not 
one and the same thmg in all forms, and would therefore remit much of his 
ardent preference towt^ one, through his perception of the multitude of 
claims upon his love ” 
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Music to Browning is alwa>s a symbol of the infinite, the art 
which, above every other, is typical of the aspiration of the soul 
towards the spiritual, eternal and divine Thus the hero m 
Paidine speaks of 


Music which is earnest of a heaven 
Seeing wc know emotions strange by it, 

Not else to be revealed 

So, in ParacelmSt ‘‘even as a luminous haze links star to star,” 
Aprde would 


supply all chasms with music, 

Breathing mysterious notions of the soul, no way 
To be defined savt m strange melodies « 

Yet love cannot rest tven here The sum of earthly beauty 
IS unable to satisfy it In God alone docs the divine craving of 
love, the deepest impulse of the soul, find the adequate object of 
its desire So Apnle, having striven, in fancy, to embrace the 
whole universe of finite beauty through the mediation of all the 
arts, longs at length to pass beyond this, and to dwell in mystic 
intercommunion with the perfect love of God 

I have gone through 
The loveliness of life, create fhr me 
If not for men, or take me to thyself, 

Eternal, infinite love 

i 

Few poets have represented love in its romantic and transcen- 
dental aspect so superbly as Browning His perception of the 
insurgent vehemence and boundless vision of love, as a supreme 
spintual principle, blends in repeatedly with his conviction of the 
ceaseless progress towards an infinite ideal The poet’s treat- 
ment of love from this point of view has received general recogm- 
tion “Of all the passions,” writes Professor Alexander, in his 
summary of Browmng's philosophy, “none so reaches out towards 
the infinite as love For Brownmg, then, as well as Plato, love 
both symbolises and arouses that thirst for the infinite which is 


• ParaedtM, Part II 
** FaraeeUu$, Part III 
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the primary need of humanity There is something mystical and 
transcendental in the power of love " 

In a similar vein Professor Herford says Browning as the 

poet of Ix)VO IS thus the last, and assuredly not the least, in the 

line which handed on the torch of Plato The author of the 

PhaeAras saw in th( ecstasy of Love one of the a\enue8 to the 

knowledge of the tilings that indeed are To Dante the supreme 
realities were mirrored in the eyes of Beatrice For Shelley Love 
was interwoven through all the mazes of Being, it was the source 
of the strength by which man masters his gods To all these 
masters of idealism Browning’s vision of love owed something of 
its intensity and of its range ” 

But while the portrayal of love as a mystic, transcendental, 
and romantic passion, is \ery frequent in Browning, does it em- 
brace his complete view of the nature of love, particularly as set 
forth in the poem of Paracelsus'^ Through the self-revelation of 
Apnle, Paracelsus realizes his fatal mistake m leaving love out of 
his scheme of life 

I learned my own deep error, love’s undoing 
Taught me the worth of love in man’s estate “ 

Is it, however, a failure to grasp the specific conception or as- 
pect of love represented in the aims of Apnle, that is the funda- 
mental error of Paracelsus? 

A comparative study of Browning’s delineation of Paracelsus 
and Apnle forces homo the conviction that, despite the distinc- 
tion between the objects of their pursuit, the resemblances be- 
tween them are more basic than the differences Though the one 
seeks knowledge, the other love as revealed through beauty, both 
are idealists and transcendentalists, with a thirst for the absolute, 
an unquenchable desire to surpass all fimte limitations, a vision 
of perfection which forbids them to rest content with any finite 
attainment As Paracelsus aspires and fails, so Apnle aspires and 
foils To preserve the formal identification of the characters with 

n W P Alexander, An Introduetxon to Me Poetry of Robert Browmnfff 
(Bostem, fSOO), p M 

C H HerfcMid, Robert Brottming (Londem, 1905), p 308. 

Paraedeue, Part V 
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the principles of knowledge and love, Browning, in places, attrib- 
utes the failure of Apnle to a neglect of knowledge But, in 
reality, Apnle's example is a wammg to Paracelsus because there 
IS an underlying similarity in their aspiration and failure In 
common with Paracelsus and Sordello, Apnle is perplexed and 
baffled through his incapacity to “ fit to the finite his mfinity ” 
Wishing to possess all, “to thrust m time eternity's concern,*' he 
clings to the bare form of the infinite and loses himself in dreams 
and abstractions If he strives to break the spell that binds him 
and, to single out one individual shape of lovehnesa, “ and to give 
that one entire in beauty to the world," immediately other shapes 
come crowding thick upon him, and his will is paralyzed 

And did not nu8t like mfluences, thick films, 

Faint memonea of the rest that charmed so long 
Thine eyes, float fast, confuse thee, bear thee off, 

As whirbng snowdrifts blind a man who treads 
A mountain ndge, with guiding spear, thniugh storms? “ 

An unwilhngness to subdue his nature to the conditions im- 
posed by life, or to work out his destiny in and through the 
necessarily imperfect circumstances of his earthly lot, is recog- 
nized by Apnle as the source of his downfall 

Knowing ourselves, our world, our task so great, 

Our time so brief, ^tis clear if we refuse 
The means so hmited, the tools so rude 
To execute our purpose, ^life will fleet, 

And we shall fade, and leave our task undone*® 

The failure of Apnle is, in itself, an indication that Browning 
has not set forth his full conception of the nature of love in the 
second canto of Paracehus Apart from teaching the general 
worth of love, it is difficult to see how such a type of love, as is 
represented m the person and quest of Apnle, could have proved 
the salvation of the Renaissance hero of Brownmg’s poem The 
errors of Paracelsus are those of a transcendentalist and idealist 
blinded by a vision of the absolute, refusing to stoop to the 
weakness and finitude of life Yet it is precisely the romantic 

Paractltut, Put IL 
** Paraedtua, Part U, 
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and transcendental characteristics of love, regarded as the un- 
ceasing pursuit of an ideal of perfection and an infinite spiritual 
aspiration, that are embodied in the poetical imaginings of Apnle 
Such a portrayal of love is in keeping with the romantic origins 
of the figure of Apnle, and an expression of that side of Brown- 
ing's genius which is in sympathy with the impulses and traditions 
of romanticism Since, however, it presents an aspect of love 
that 18 akin m spirit to the uncompromising idealism, passion for 
the absolute, and soaring aspiration of Paracelsus, it cannot, 
except by a tour de force, be regarded as supplying a corrective 
for the error of that character While Browning makes a general 
distinction between knowledge as the aim of the Renaissance 
scholar and love as the artist's passion for the lieautiful, the 
contrast between Paracelsus and Apnle is not consistently main- 
tained m the details of the two opening cantos of the poem It 
is hard to escape the conviction that Apnle fails, not from a lack 
of knowledge, but because he, hke Paracelsus, has spumed the 
finite conditions of life 

It seems, therefore, unmistakable that Browning's portrayal 
of love m the spirit of romantic idealism, in the second part of 
Paracelstts, involves the poem up to this point in a measure of 
self-contradiction If the presentation of love throughout Para- 
celsm must be considered as all of one piece, the difficulty extends 
itself to the entire work 

It IS, however, not m the second, but in the fifth canto of the 
poem, that Paracelsus realises most fully the causes of his failure, 
and obtains his deepest msight into the nature df love A com- 
parison between Brownmg's treatment of love in these two parts 
of the narrative is illuimnating In the last words of the dying 
Paracelsus, love is conceived of m a way that cannot be regarded 
as a mere reiteration or enforcement of that romantic ideal of 
love embodied m the impassioned reveries of Apnle The fact is 
that Browning's representation of love, both in Paracelsus and 
Other poems, is a complex one As Browning portrays love with 
all the energies of his being, and the full resources of his genius, 
it IS mevitable that love should be in his poetry a highly orgamzed 
and manifold concept In particular, it reflects the two funda- 
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mental dispositions of his spirit already alluded to, and the artistic 
and religious influences entering into his life and work The 
counterpart of Browning's mood of aspiration, as has been noted, 
IS his recognition of the necessity of stooping, in the spirit of 
humility and self-sacrifice, to the finite limitations of life The 
sources of this disposition lie largely in Browning's profound 
appreciation of the central truths of the Christian faith 

Consequently, Browning has given in the final canto of Paror 
cebu«, not a romantic or Platonic, but a Christian representation 
of love 

Such a delineation of love is indeed foreshadowed m Aprile's 
confession of hia failure at the close of the second part of the 
poem Could he live again, he tells Paracelsus, he would not 
spurn the finite or reject the imperfect means at his disposal 
Rather he would strive to give some partial representation of 
beauty to the world, even though this were but a fragment or a 
tnfle, **one strain of all the psalm of the angels," as a pledge of 
the infinitude of l)caut> beyond While still inspired by a con- 
sciousness of an ultimate goal of perfection, he would be content 
to achieve on earth a portion of that infinite good, which should 
be a prophecy of the whole Aprile's final desire is to unite him- 
self and his art with common life, and to set this forth m 
beauteous hues Such a willingness to work within the bounds 
allotted to humanity, he perceives, is not inconsistent with the 
highest aspiration To stoop to the weakness and lowliness of 
his brother men would not, as he mistakenly had thought, involve 
a sacnfice of his divine calling His would be the self-same spmt, 
but “clothed in humbler guise" 

As one spring wind unbinds the mountain snow 

And comforts violets in their hermitage 

That Browning is here representing Apnle's error as due to a 
failure to grasp that conception of love which may be regarded as 
pregmmently Christian, is made exphcit m lines added by the 
poet, m one edition of PataceUm^ at the end of Apnle^s dying 
speech 


^ PoroosIsKs, Part II. 
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Man's weakness is his glory — for the strength 
Which raises him to heaven and near Chxl's self 
Came spite of it (lod's strength his glory is, 

For thence came with our weakness sympathy, 

Which brought God down to earth, a man like us! 

The final attainment of Paracelsus, as portrayed in the fifth 
canto, is an oKpansion of the idea of love set forth in those linos 
It IS a description of love which, without direct Christian refer- 
ence, IS permeated by Browning's religious sympathies Love is 
here, not a romantic passion for a transcendent ideal of absolute 
beauty, but a divine condescension to human imperfection, and 
a tender compassion for mortal frailty Love stoops to conquer, 
triumphs in the midst of conflict and suffering, and wins its way 
from weakness to strength Such a love breaks down the over- 
weening pride of Paracelsus, his self-sufficient individualism, his 
scorn of the hmitations of life, and unites him in bonds of sym- 
pathy with his brother men In the light of this vision of love 
he reahzos the cause of his failure 

In my own heart love had not lieen made wwe 
To trace love's faint beginnings in mankind, 

To know even hate is but a mask of leve’s 
To 800 a good in evil, and a hope 
In ill-gucccsft, to sympathize, bo proud 
Of their half-reasoufl, faint aspinngs, dim 
Struggles for truth, their poorest fallacies, 

Theur prejudice and fears and cares and doubts 
All with a touch of nobleness, despite 
Their error, upward tending eJl though weak, 

Uke plants m mines which never saw the sun. 

But dream of him, and guess where ho may be, 

And do their best to ohmb and get to him. 

Ail this 1 knew not, and I failed 

Love teaches Paracelsus no longer to despise the past, or to 
close hia eyes to God's plan of a gradual evolution and progressive 
unfolding of the divine purpose from age to age In his previous 
disregard of these truths Paracelsus may be said to prefigure that 
lack (A sympathy with human weakness, and that abstract ideal- 

PdrooefstM, Part II (omitted m later editions) 

Poracsftus, Part V 
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ism, so typical of the revolutionary and romantic epoch at the 
dawn of the nineteenth century 

I saw no UBO m the past, only a seene 
Of degradation^ ugliness and tears, 

The record of disgraces best forgotten, 

A sullen page in human chronicles 
Fit to erase I saw no cause why man 
Should not stand all-sufficicnt even now, 

I would have had one day, one inomcnt*s space, 

Change man^s condition, push each slumbenng claim 
Of mastery o’er the elemental world 
At once to full maturity 

Through his deeper insight into the character of love, Para- 
celsus discerns it as an immanent principle dwelling even in “life's 
minute beginnings," and incarnating itself at every stage of the 
evolutionary process Viewed m the light of love, the struggles 
and imperfections of the past arc fraught with value and sigmfi- 
cance and consecrated by human endeavor 

Not so dear child 

Of after days, wilt thou reject the post 
nor yet on thee 

Shall burst the future, as successive sones 
Of several wonder open on some spirit 
Flying secure and glad from heaven to heaven 
But thou shalt painfully attam to joy, 

While hope and fear and love shall keep thee man 

Thus the poem of Paracelsus closes, not with Apnle's re- 
splendent vision of “eternal, infinite love," but rather with love 
m its humblest manifestations, “human at the red-ripe of the 
heart " 


Love — not serenely pure 

But strong from weakness, like a chance-eown plant, 
Whieh cast on stubborn sod, puts forth changed buds 
And softer stams unknown in happier climes, 

Love which endures and doubts and is oppressed 
And cherished, suffermg much and much sustained, 


PwracdsM^ Part V 
•® Poroce^sw, Part V 
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And blind, oft-failing, yet believing love, 

A half enlightened, often chequered trust 

Love still too stnub ned m his present means, 

And earnest for new iKiwer to set love free** 

To sum up the conclusions dnived from a study of Brown- 
mg^s Paracclms, it sei'ins evident that a complex rather than a 
single and uniform conception of love is involved 

In the second canto, love, typified in the j^rson and ambitions 
of the artust Apnlc, is depicted in its romantic aspect, as a 
struggle to reach heights unattainable on earth Love is re- 
vealed as a principle of infinite aspiration involving the pur- 
suit of an ideal of perfection Such a portrayal of love is in 
harmony with the Shelleyan origins of the character of Apnle, 
and is a reflection of Browning's own romantic traditions and 
sympathies It is also in keeping with Browning's innate tran- 
scendentalism, and his perception of the inexhaustible energies 
and unlumted scope of personality 

While the conception of love in the fifth division of Paracelsus 
is complementary rather than antithetical to that set forth m 
the second canto, it cannot be regarded as of identical character 
In the words of the dying Paracelsus, love is represented from 
another point of view, as a principle of self-surrender and a 
strength that stoops to weakness Love is conceived of here, 
not as a transcendent aspiration, but as a condescension of the 
divme to the human, and a wise acceptance of the lumted means 
and oppiortunities of life As opposed to the emptiness of an 
abstract intellectual ideal, love binds together the claims of the 
spint and the flesh and “shows a heart within blood-tinctured of 
a vemed humanity " Such a portrayal of love is an expression 
of the spirit of Christian Magnificat^ rather than of romantic or 
Platonic idesdism, and it manifestly has its sources in Browning's 
deep religious convictions, above all hia appreciation of the su- 
preme truth revealed through the doctrme of the Incarnation 
Since love is the richest and most highly organized concept 
m Browmng's poetry, the twofold strand m his delmcation of it 

“ Poroccinw, Part V 
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18, as I have stated, a natural consequence of the two funda- 
mental attitudes of his soul those of aspiration towards the 
ideal and of stooping to the real These provinces of Browning’s 
feeling are in large part rooted in the two great moulding in- 
fluences that enter into his life and poetry, his artistic inheritance 
of the traditions of English Romanticism, and his religious legacy 
of the spint and tenets of evangelical Christianity 

While the romantic elements in Browning’s treatment of 
love have been very generally recognized, a like stress has not 
been placed on that aspect of his conception of love which is 
represented in the fifth part of Paracelmis Yet it might readily 
be shown, by reference to a large number of Browning’s poems, 
that his dehneation of love from this point of view is as vital 
and characteristic as his portrayal of it in the spirit of romantic 
idealism To select a single example among many, the beautiful 
love lyrics placed at the end of each parable in Fenshtah'a Fan- 
ciesj all centre about love as manifested in its preeminently hu- 
man aspect It IS the thought of love stooping to finite imper- 
fection, ‘‘not serenely pure, but strong from weakness,” love 
refusing to spurn the body or despise the world m the interests 
of an ascetic ideal of spmtuality, that forms the chorded refrain 
of these exquisite snatches 

In particular this conception of love is intimately related 
with Browning’s perception of its supreme revelation in the per- 
son of Chnst “Such ever was love’s way to rise it stoops,” 
18 the characterization of the nature of love Browning places on 
the lips of St John in A Death tn the Desert ^ — and in Said and 
An Ejnsile of Karshiahf the Incarnation is represented as the 
Divine Love that for man’s sake became poor and of low estate 

Ti 8 the weakness m strength that 1 cry fori 
my flesh that 1 seek 
In the GodheadI** 

The very QodI think Abib, dost thou t hink ? 

So, the All-Great, were the AU-Loving too — 

So, Uuough the thunder comes a human voice 
Sayittfi ** O heart 1 made, a heart beats here! 


*» ScuL 
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]tace, my handy fashioned^ see it in myself! 

Thou hast no power nor mayst conceive of mine, 
But love I gave thee, with myself to love, 

And thou must love me who have died for thee^ " ” 

“An Epiatle of Karahiah 
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ASSYRIAN MEDICINE IN THE SEVENTH 
CENTURY BC 

LEROY WATERMAN 

The British Museum alone possesses six hundred and sixty- 
81X cuneiform medical texts In 1902, Fnedcnch Kiichler pub- 
hshed and interpreted the first of these as a doctor's thesis and 
in 1904 issued his further studies of those texts in his larger 
work Beitrage zur Kenntniss der Assynsch-Babylonischen Median 
For fifteen years R Campbell Thompson of Oxford has been en- 
gaged upon the task of interpreting the entire corpus of the 
British Museum's great Medical Senes The advance sections 
of this publication arc only recently announced from the press ^ 

The present paper makes no claim to deal with this class of 
matenal On the contrary it will be confined entirely to certain 
data on the practice of medicine as it is found incidentally in the 
Royal Correspondence of the Assyrian Empire ^ The material in- 
cludes fourteen hundred and seventy-one texts and fragments 
and covers the period from 722 b c to the fall of Nineveh 
608 B c 

With magic and incantation ceremonies playing a large rdle 
m the practice of medicine within comparatively recent tunes, 
we shall not be surprised to find these factors at work in the 
same field 2500 years ago It will be our task to point out how 
much opportunity these elements do, nevertheless, allow for the 
exercise of common sense and the begmning of a scientific tra- 
dition m medicme 

The development m Assyria, mamly dunng the seventh cen- 
tiiry B c , of a very extensive official class very naturally mcluded 

* Proeeedxngs ef the Royal Society of Medicine^ 17 ( 1924 ) 1-64 

* Ummmly of Afic/it^on SerUSy VoIb XVII~XX (m 
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court physicians The trying climate of the Tigris-Euphrates 
valley, especially m summer, gave every incentive to exercise the 
healing art Add to this the fact that from Esarhaddon (680 
B c ) onward, the Royal House of Assyria began to sliow marked 
83 TiiptonB of physical degeneracy and an easy, if not alarming, 
susceptibility to disease, and it will be readily understood why 
the practice of medicme plays a somewhat conspicuous r61e in 
the records of the seventh century b c 

We know the names of many of these physicians and we 
possess letters from a considerable number of them written, for 
the most part, to the king The greatest number from any one 
of them totals at least thirty-six, the next highest about a dozen, 
and so on These texts ore by no means confined to medicinal 
matters, but have the most varied human mterests, and from 
them we mcidentally learn that a physician was apt to be a 
priest as well, also an astrologer, with which function were as- 
sociated certain definite observations of the heavenly bodies, 
which entitled him, furthermore, to lie called an astronomer 
Besides this it was usually the case that he was known as a ma- 
gician It IS not possible to say from our sources that every 
ph 3 nsician exercised all these other functions, but the evidence 
favors the conclusion that no one of these activities was the sole 
accomplishment of a single individual, but rather that at least 
two of them always went together in this period, and certainly 
in the case of those best known to us, we are obliged to add yet 
another function, viz , that of diplomat or politician 

The esteem in which physicians were held and the degree of 
reliance put upon them in the period under observation, not only 
by the court but by the official classes generally, may be seen 
from the most casual references Shamashmitubalht, one of the 
sons of Esarhaddon, writes thus to his father • "To the king 
my lord thy servant Shamashmitubalht, may it be well with the 
king my lord May the Gods Nabu and Marduk be surpassingly 
gracious to the king my lord Now the handmaid of the lung 
Baugfunelat, is exceedmgly ill She caimot take nourishment 
Now let the kmg my lord give a command and let a physician 
* Harper’s ABByrtan and Bahylonnan iMers^ No 341 
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come and see her ” In a broken letter * from which the writer's 
name is missing, we road as follows “And legarding that which 
the king my lord has written, saying ‘In lieu of Radmaiiu's 
report there is word from the city of Sippar that (so and so) is 
sick, that he sends to you, saying “Is there not a Babylonian 
(physician) whom you can send ” ' " And again Adadshumusur, 
the physician from whom we have the most documents, writes 
thus to the king to clear himself of seeming negligence ^ “In 
regard to the two men who are in the new house and in regard 
to Siupirtiiukin, of whom the king my lord has written, saying 
‘Go (and) visit them,' now the king my lord knows that the 
chief officer has brought me to the house of Dam on l:K3haIf 
of his son I am attending him His malady is serious, he is ex- 
ceedingly ill In view of the fact that 1 am occupied with him, 
it IS not feasible for me to set out today I shall go in the morn- 
ing and examine them and report their condition to the king " 
He goes on to add as a further precaution “I shall appoint the 
Mashmash priests They will perform their ritual,” i e , for the 
siek Here the use of magic and the aid of religion are acknowl- 
edged, and while the writer was himself a priest and high con- 
jurer, still, because of increased demands upon him as a phy- 
sician, there seems to have been a tendency to specialize pri- 
marily as a physician and thus to sharpen the cleavage between 
medicine and other means of healing 

The value of the principle involved in a council of physicians 
was also recognized in Assyna, although naturally under a 
despotism it might be expected to take a less democratic form 
than with us In fact the king might be the only person who 
know that such a pnnciple had been invoked, as another letter 
from the Adadshumusur mentioned above will illustrate The 
circumstances were that the crown pnnee, probably Ashur- 
banipal, had become ill, a physician had been consulted, and a 
prescription had been prepared for the making of a potion The 
king had received it and given orders to have it filled, and before 
this had been accomplished, he bethought himself that it might 
be worth while to get the counter-advice of another practitioner, 
< Letter No 608 • Letter No 1 
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whereupon he wrot^e a letter to AdadsliumiLsur about it, and we 
have the reply of tiiat individual This reply brings out clearly 
the politic and diplomatic character of this man and it also con- 
tains advice that might possibly Ix" appliefl with salutary effects 
today, although it would doubtless tend to make the profession 
of medicine less popular than it is at present After the usual 
greeting he writes ® “In regard to the making of the potion of 
which the king my lord has written, it is (specially fitting, as the 
king my lord has commanded thasc servants Wt shall make 
haste to hav( them drink (of it first), thereafter let the cjown 
prince drink (of it) But what am I saying! I am an old man 
who has lost his leason! That which the king my lord has 
spoken is as final as the word of a god 

One of the most persistent and wearing diseases of the valley 
of the two rivers was malaria, an<l accordingly we hear much of 
fever and ague in the Assyrian letters In a broken text Mar- 
dukshakinshum writes to Esarhaddon ^ ‘4n regard to the fever 
of whicli the king my lord (has written) I am one who re- 
leases let me come to the king my lord He then men- 
tions, m a broken context, ceremonies pertaining to the fever 
which he wouki be glad to perform, and clases with the assurance 
that the great gods Bel and Nabu will lav their quickening hands 
on the king his lord The same Adadshumusur reports to King 
Esarhaddon about the case of one of his delicate sons, 
Ashuretilshameuirsitibalhtsu “Jt is well with Ashuretilsha- 
meuirsitibalhtsu His fever is broken There is no sm in- 
volved * 

Another letter from Mardukshakinshum shows that Esarhad- 
don was subject to malaria, the borly of the letter runs thus ® 
“In regard to the ague of which the king my lord has written, 
there is no sin The gods of the king will quickly grant release 
Farther on he mentions the sickness of Royalty in a way that 
leaves little doubt that it is the king^s own illness that is con- 
cerned 

Diseases of the eye and ear evidently claimed their victims, 


* Letter No 3 
’ Letter No 664 


• Letter No 668. 

• Letter No 663 
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much afi is the ca^^o in the east todiy, and there are indications 
that Royalty sometimes went out of its way to interest itself in 
trying to relievo such cases Sinh sterns to Iw the piirjjort of a 
letter to the king written by the pliysitian Arad-Nana Aft^r 
the usual greetings he icpoits “It is well indtxd with this un- 
fortunate man wliost* eyes are diseasetl I had put a diessing on 
them that covered his face Yesterday toward evening, the band- 
age which held it on I lemoved I t(M)k olT the tliessing that 
was there There was pus the size of the tip of the littk fingei ” 
The writer then modestly veils his manifest elation at the suc- 
cessful treatment, when he adds ‘Whoever of thy gods has put 
his hand to this case, has himself surely gufn his orders explic- 
itly It IS extremely favorable In seven oi eight days he 
should be (entirely) restored 

In the following letter ** both the writer and the recipient 
are unknown, but it is ckarly by a physician to the king After 
a greeting which invokes the bles»sing of Ninib and CJula, noUd 
deities of healing, he says “ Regarding the healing of the ears 
which I have undertaken, everything ls done Yesterday the 
king did not lift up his head Now today let him do it ” In 
the broken context that follows there are references to pix'scrip- 
tions and other physicians 

The teat of sincerity m the healing art as well as the measure 
of self-confidence that the physician, at least, thinks he knows 
what he is doing, is often revealed by the process of diagnosis 
That IS to say, an overemphatic assumption of ability to under- 
stand and heal anything may have a psychological as well as a 
commercial value, but even in our own day may well raise doubts 
at times, and perhaps this was true m an earlier day when medi- 
cine was more dependent on magic At any rate, the frankness 
of the Assyrian doctors seems commendable For example we 
have a reply by Mardukshakmshura to a first aid call, so to 
speak, from the palace of Esarhaddon, backed up by royal orders 
He says In regard to the poultice of licence of which the 
king my lord has spoken saying ^The bummg is unendurable, 
tell US quickly what shall wo do ' The nature of this summons 
Na 392 “ No 466 “ No 19 
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has every indication of being dictated over the king’s signature 
by perhaps some anxious mother of the royal haroin concerning 
a tender offspring, and from the physician’s leply we should 
judge that the youngster was suffering from an ailment about as 
severe as colic, for the lottei continues “ The burning (reported) 
IS not a real burning and as a remedy for it let tlnm make a 
cold application,” and he goes on to add ” Now I do not under- 
stand why he has had this attack This report itself does not 
harmonize the one part with the other ” And having made con- 
fession, he frankly and decently takes refuge in religion by ad- 
ding The gods have done it ” 

There wore cases, however, where the royal appeal might Ix^ 
come an insistence that was senous if not menacing, as the fol- 
lowing letter from Arad-Nana ^ will show '' lleixjatedly the 
king my lord keeps saying ‘Wheiefore do you not perceive the 
nature of this sickness of mine Are you not going to accomplish 
its healing?’ Earlu'r I spoke m the king’s presence 4 do not 
understand his aShction ’ Now I have just scaled a letter and 
sent it off May they read it to the king and may they make 
It clear to the king my lord If it is acceptable before the king 
my lord let a conjurer perform the rites pertaining thereto 
This bathing of the king let them perform Directly this fever 
will pass away from the king my lord This lotion of oils should 
be applied to the king two or three times The king understands 
it If the kmg commands it,^in the morning let them do it 
There is infection also in the pus, and the sweet root, which they 
bring before the king, as they have done twice already, let them 
rub on vigorously I shall surely come and give instructions 
Directly the strength of the king will revive Unto its full tide 
I shall bring it back to the king my lord Let the king put on 
his throat the ointment I shall bring On the appointed 
day let the kmg be anomted ” 

Sometimes a court physician seems a tnfle too anxious about 
the health of hia royal charge and diagnoses accordingly Such 
an instance may be found m a case where it has evidently been 
reported to Adadshumusur that the king is inclmed to fast and 

“ Na 891, 
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he feels that he slmuld l)e profw'rly advised Wherefore is 
not meat served before the king a bocond time this day? Who- 
ever laments for Shanash, the king of the Cods, laments a day 
and a night an<l two days additional The king of the lanils my 
lord 18 the very imago of Shanash, is it only one half day thou 
art sad, even that sadness is not good for the mind It is like 
the day of death fasting, neither eating nor drinking, con- 
fuses the understanding It brings on sickness Thus it is Let 
the king hearken to his servant 

The examples of prescriptions for ailments in these documents 
reveal the fact that nearly all the attitudes taken in modern times 
m combating disease were represented 2500 years ago, and range 
all the way from that of taking a cheerful attitude to existence 
in general, to an attempt at a scientific physical treatment of a 
particular ailment 

Mardukapahddm who lived during the reign of Sargon II, 
was a logical ancestor of M Cou4, as can be seen from one of his 
letters to tlie king “Regarding that which the king my lord 
has spoken, saying ^My side and my fc^et I cannot mo\e and 
my eyes I cannot open I am bald and worn out because of the 
fever It consumes within the bones, ^ thus it is there is no sin 
Ashur, Bel and Nabu will establish health The context is 
broken for three lines, but fiom what follows one is tempted to 
supply a well known modem formula At any rate he goes on 
‘*The disease of the skin will go away It is favorable exceed- 
ingly (i e , m every way) Let them proclaim the truth Ac- 
cording as it IS good, let them feed him 

Mental healmg, complete rest and sanatorium practice were 
not beyond the ken of the Assynana m principle, as the following 
excerpt from a report from the physician Arad-Nana to Esar- 
haddon will show "It is exceedingly well with the crown prince 
The ritual which we performed for restoring him, we gave for 
five-sixths of a double hour The day he came, he tamed He 
gained strength He remained until he had completed a 
nqionth (?) " 

Another case reported in the same letter shows a sense of 
No. 5 « Na 348. “No 108. 
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real scientific skill m the treatment of hemorrhaj^e, that must 
have extended much farther The p*ussage runs thus “In re- 
gard to tlio patient who lias a hemorrhage of the nose, the Rab 
Mugi reports * Yesterday toward evening there was a severe 
hemorrhage ' Those dressings were not properly applied They 
are placed over the nostrils They obstruct the breathing and 
come off when there is hemorrhage They should be placed 
within the nostril and then the air would Ik kept away and the 
hemorrhage restrained If it is agreeable to the king, I shall go 
tomorrow and give instructions Now meontuno let me hear of 
his condition ” 

The following prescription for the exorcism of evil spirits 
taken from a letter of Mardukshakinshum to the king will show 
that the principle of homeopathy, if not quite in our accepta- 
tion, 18 no new invention of our day “In regard to the incan- 
tation ceremonies beginning ‘Art thou the evil (spirit)?* about 
which the king my lord h£is written, in order to drive out the evil 
spirit and ‘the one that falls from heaven,* they perform rites 
according to whatever has attacked him The conjurer shall ap- 
proach, a wild swine, a kaku bird and a thorn bush on the door- 
posts he shall hang up The conjurer shall put on a red garment, 
a re<l bird shall be placed, a raven on his right, a falcon on his 
left he shall smite with a lash The incantation ‘Art thou 
the evil spirit?* they shall recite He shall complete it To- 
gether with a second conjurer 'having a censer and a torch at 
their sides he shall march around the bed of the patient The 
incantation ‘Go forth,* as far as the gate they shall recite The 
gate they shall conjure Morning and evening he shall perform 
the rites until the demons have been driven out ** Of course 
in true professional style nothing is said too definitely about the 
recovery of the patient 

Among remedies may be mentioned oil of a poisonous plant 
and oil of ironwood a concoction made by boihng a pu* 
rallu stone with the sihhi plant, anomtmg the body against 
the action of the wind,*** bathing the hands and feet with the 
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diMtillation of the Lul-Ru-Rha plant and kulkulanu the 

prescribed drinking of blood, ointment for application to the 
affected parts of the body, lotions of oils^** and the poultice of 
licorice 

As a last item may be mentioned the attention given to the 
teeth and the estimate held of thi effect of the stale of the teeth 
on the general health of the individual 

The first instance deals with a looth of oius of the sons of 
Esarhaddon, probably Ashurmukinpakn, ind is reported by 
Arad-Nona as follows “Concerning the recovery of the tooth of 
which the king rny lord lias inquired, I am improving very much 
the condition of the tooth ” 

My last citation is from a letter, from which the writer's 
name has been broken away, but it is quite proba!)ly Adadshu- 
musur, and if so it is addressed either to Esarhaddon or Ashur- 
banipal It contains the following of interest in this conm ction 
“Regarding that which the king my lord has written saymg 
'According to thy usual integrity send,' I have spoken the truth 
witb the king my lord The burning of his head, his hands and 
his feet wherewith he burns is because of his teeth His teeth 
should be drawn His residence should l)e spnnkled He has 
been brought low Now he will be well exceedingly ” We 
can well understand why the king wished to make sure of the 
diagnosis The Assyrians never even advertized painless den- 
tistry, they had a brutal way of gaining their objectives re- 
gardless of human feelings 

The foregoing citations by no means cover all references to 
medicinal practice in the royal Assyrian letters I have en- 
deavored, however, to bring together in this manner such refer- 
ences as would show rather the range of usage and the out^ 
standing and characteristic aspects of medicine as understood m 
the Assyrian Empire of that day 
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METEOROLOGICAL DATA, DOUGLAS 
LAKE, MICHIGAN* 


>RANK C OATLS 

In response to repeated requests to make available the me- 
teorological data obtained at the Biological Station of the Univer- 
sity of Michigan at Douglas I^ake, Cheboygan County, Michigan, 
since 1918, the following paper is written, bringing the records 
to date The data from 1912 to 1918 were printed in the 2lHt 
Report of the Michigan Academy of Science ^ pages 373 to 378 
Yearly summaries have been published for the following years 
m the RepofUi and Papers of the Michigan Academy of Science 
1919, in the 22d Report^ page 213, 1920 and 1921, in Papers, II 
162-163, and the 1922 summary in Papers, III 301-302 

Throughout this article, temperature is expressed in degrees 
Fahrenheit, precipitation in inches and evaporation and solar 
intensity in c c per day All averages are calculated from the 
grand totals Averages for temperature and precipitation are 
based on four to eight years of record m June, twelve years m 
July and most of August For evaporation during July and the 
first three-fifths of August, the records are based on eight years, 
while those for solar mtensity are based on four years' records 
for the same period 

Meteorological Summary for 1923 (Table No I) 

June, 1923 — After the heavy snows of the wmter, the lake 
was unusually high and somewhat colder than average through 
June The month, however, was very pleasant, with about the 

• Contnbutioa No 209 from the Botanical Laboratory of the Kansas 
State Agricultural College, Manhattan, Kansas, and a oontnbutiOD from the 
Biological Station of the University of Michigan. 
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normal temperature and precipitation, although virtually all of 
the latter o^urred in the early part of the month 

July, 1923 — In the July following, while the average 
maxima were a little above average, the minima were distinctly 
below This made the month a little below average The pre» 
cipitation consisted of very light showers The vegetation was 
seriously affected by the dry weather — still fires were not fre- 
quent 

August, 1923 — The montli of August was very pleasant, 
being both cool and dry There was no really very warm 
weather Precipitation consisted of showers of rather small 
amount until the heavy ram of the 27th-28th This ram affec- 
tively broke the drought which had lasted with scarcely a break 
from the ^venth of June The month was noteworthy for twice 
breakmg the lowest minimum experienced at the Biological 
Station during the month First, a new record of 39® was es- 
tablished on August 23 and three days later on August 26 this 
was pushed down to 37® 

Mktfohological Summaries, 1912-1923 (Table No II) 

This table mcludes Table No 3, previously published, but 
brings it through 1923 The summaries of evaporation from 
standard Livingston atmometers and of solar intensity are also 
included Solar intensity is expressed as the cubic centimeters 
of water evaporated from a black spherical atmometer m excess 
of that evaporated from the white bulb 

Meteorological Averages (Table No III) 

In this table various meteorological features are shown for 
each fifth of a month In June, the temperature and precipi- 
tation figures are fcff from four to eight years of record, as shown 
in the table, those for July and August, except the last period, for 
twelve years The averages for evaporation are based on eight 
years of record, while those of solar intensity are based on four 
years of record In each case the number of days missing from 
the penod as just defined is given by an exponential figure 
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Meteorological Data, 1919- 1923 (Tables No IV and V) 

The daily maximum and minimum temperatures and precip- 
itation for the days indicated bring the printed record to date 
All of these records have been made with standard weather 
bureau instruments As previously stated in the Hist Report of 
the Michigan Academy, the records from 1912 through 1918 were 
taken from a Si\e thermometer and funnel rain-gauge 

Evaporation and Solar Intensity (Tables No VI and VII) 

Studies in evaporation from different plant habitats have been 
made since 1916 During the early studies an atmometer was 
maintained on the Station grounds and read at the same tunc 
that those m the field were read During these studies cylin- 
drical non-ram-correcting Livmgston atmometers were used 
Spherical types were introduced in 1917 Blackened cups were 
also introduced in the same year With these early records con- 
sideration must necessarily have to be taken of the fact that 
varying amounts of ram and dew entered the instruments and 
records from an atmometer as a standard are therefore too low 
This IS especially so of 1916 in which there were a large num- 
ber of rainy days during the summer While this would not 
necessarily interfere with the comparing of records from different 
localities, it would be inmucal to a satisfactory understanding 
of the absolute value of the evaporatmg powers of the air of a 
region With the development of a rain-corrccting device, the 
Livingston-Shive rain-correcting atmometer was set up in 1919 
and daily records mamtamed through the summers thereafter 
While the readings were made two or three times daily, the re- 
sults in the table followmg are for the 24 hours endmg at 7 f m 
of the dates given A comparison of the rain-correctmg and or- 
dinary mounting showed that it was no uncommon occurrence 
for some two to four c c to be taken m by the non-rain-correct- 
ing atmometer m an ordinary ram and even up to 12 c c m a 
severe driving ram With the development of Musch valves 
the Gates modification of which was employed in 1922, it was 
found that although the Musch valve mitigated very decidedly 
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the amount of water entering in ram, it did not ebminate it 
Approximately half a cubic centimeter went in the instrument 
before the valve began to 0 }Xirate However, although this valve 
18 quite efficient against ram, it is very much less so against 
dews Extreme cases noted were the addition of as much as 7 
c c m a night under the most favorable conditions This would 
seem to indicate that even the Musch valve is not sufficiently 
accurate for use as a standard for evaporating power of the air, 
although of course it may be satisfactory for general compara- 
tive results 

Table No 6 shows the evaporation for the periotls given be- 
tween 1915 and 1922 During the first throe of those years, the 
periods are of varying lengths as shown by the brackets in each 
case The first figure m each case is tlie average evaporation per 
day during the period The s('eond, in parentheses, is the total 
evaporation during the period During the remaining years the 
daily evaporation from a standard atmometer is shown and in 
most cases also the evapoiation from a black atmometer during 
the same period The excess of evaporation from the black bulb 
over that from the white one gives a measure of the solar m- 
tensity This is shown in Table No 7 It has amounted to as 
much as 30 6 c c in a day The period covered by these rec- 
ords includes that of greatest intensity during the year 

Kansas Statb Aoricultuhal Colleob 

Manhattan, Kansas / 


TABLE I 

Meteoroix)oical Summary roH Summer of 1923 


Month 

Juno 

Departure 

July 

Departure 

Aug 

Departure 

Days of record 

24 


31 


31 


Ab^ute Maximum 

96 

-1 

94 

-10 

89 

-10 

Average Maximum 

79 2 

+1 9 

81 6 

+1 4 

74 7 

-1 8 

Absolute Minimum 

37 

+9 

46 

+6 5 

37* 

0 

Average Minimum* 

62 6 


63 0 

-3 8 

49 4 

-6 0 

Mean Temperature 

66 9 

+06 

67 3 

-1 2 

61 6 

-4 4 

Precipitation 

1 86 


1 62 

-0 61 

3 21 

+0 16 

Days of Precipitation 

6 

-1 2 

10 

+0 9 

8 

-0 4 


New record 
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TARLF II 


Weathlr Summakucs, Douglas IjAKF, Michigan 




1 FMI V RATl^HF 



PuLf ir ITA- 
IION 


a 

p 

Abs 

Max 

Aver 

Max 

Abs 

Mm 

Avi r 
Min 

Mean 

Ppt 

Da\M 

Ppt 

July, 1912 

95 

77 

0 

45 

57 


67 

7 

1 06 

9 



Aug 1912 

84 

68 

7 

41 

53 

8 ! 

61 

2 

6 79 

11 



July, 1913 

9,3 

78 

5 

42 

mm 

7 

67 

8 

3 07 

10 



Aug , 1913 

97 

82 

0 

46 

00 

1 

71 

0 1 

0 51 

* 



July, 1914 

94 

81 

8 

46 

58 

2 

70 

0 ; 

1 84 

7 ' 



Aug , 1914 

98 

80 

0 

46 

5b 

5 

68 

0 

1 71 

8 



July 1915 

92 

77 

0 

44 

54 

0 i 

60 

1 

1 69 

13 

14 2 


Aug 1915 

S4 

73 

1 

48 

55 

6 i 

64 

1 

3 76 

7 

n 4 


July, 1916 

102 

87 

3 

44 1 

6) 

2 

74 

2 

1 07 

5 

45 0 


Aug, 1910 

99 

82 

3 

42 ' 

59 

4 

70 

7 

1 66 

7 

27 0 


July, 1917 

104 

81 

3 

50 

GO 

3 i 

70 

9 

1 33 

10 

36 3 

11 0 

Aug , 1917 

86 

76 

2 

43 

56 

6 

66 

2 

2 14 

9 1 

24 3 

6 1 

July, 1918 

98 

79 

2 

30 

5,5 

2 

67 

2 

1 39 

7 

29 9 


Aug , 1918 

90 

79 

9 

42 

5.5 

9 

67 

6 

2 62 

8 

25 4 


Jul>, 1919 

% 

81 

8 

38 5! 

55 

2 

08 

9 

1 23 

0 

31 1 

16 1 

Aug 1919 

90 

76 

4 

40 

56 

3 

06 

4 

2 03 

5 

22 5 

11 9 

June, 1920 

96 

78 

3 

43 

56 

2 

67 

3 

2 34 

10 



July, 1920 

87 

73 

1 

39 5 

52 

4 

62 

7 

2 77 

11 

32 6 

8 6 

Aug , 1920 

88 

76 

4 

40 

53 

0 

64 

7 

3 64 

0 

28 8 

6 2 

June, 1921 

91 

82 

6 

28 

64 

6 

08 

6 

i 1 

6 



July, 1921 

100 

87 

6 

52 

62 

8 

76 

2 

' 2 41 

9 

34 1 

17 9 

Aug , 1921 

87 

72 

4 

43 

64 

2 

63 

3 

4 13 

11 

23 4 

11 7 

June, 1922 

87 

71 

8 

30 

60 

6 

60 

9 

2 92+ 

6 



July, 1922 

87 

74 

4 

42 

54 

1 

64 

3 

6 05 

12 

21 0 

93 

Aug, 1922 

91 

76 

6 

45 

55 

9 

66 

1 

2 27+ 

4 

19 0 

12 4 

June, 1923 

95 

79 

2 

37 

52 

5 

65 

9 

1 85 

6 



July, 1923 

94 

81 

6 

45 

53 

0 

67 

3 

1 62 

10 



Aug , 1923 

89 

74 

7 

37 

1 

1 

61 

0 

3 21 

8 
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TABLE III 


Mbtborowxjical Avfraoes 1912-1923, Douglas Lakb, Mfchigan 



1 






a 

i. 

C3 






si 

S 

a 

-1 


o 

« 

li: 

w 

X 4 

« *- 
Q 
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a— >• 

0 H 4 

3 S-v 

1 

c 

h 

if 

a 


•s 

e 

° e 

H ' 

a 0 
Is ! 

1 

va 

apa 

£ S 1 

*<s 

Mean 

a 

s 

£ 

a s. w 
S|i 

t 1 

Solar I 

nty 

Juno 1-6 


84 

28 









7-lJ 

4 

96 

38 

77 6^ 

64 1* 

6ft 0 

0 ft8 

2 5 

1 20** 



13-lH 

4 

92 

34 

76 3 

ftl 2 

03 7 

1 00 

2 3 

2 24 




7 

9ft 

43 

78 3* 

54 6* 

66 ft 

0 Ifli* 

0 6 

0 54 



25-30 

■ 

92 

40 

77 18 

53 2* 

6> 1 

0 29* 

0 9 

1 10 



Avenu(e or 


06 

28 

77 J 

53 4 

65 4 

2 02 

6 2 

2 24 



extrenm 












July 1-6 

11 

100 

39 

79 6» 

64 8* 

07 2 


1 6 

1 00 

31 1“ 

12 9» 

7-12 

11 

99 

38 S 
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TABLE IV 
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TABLE IV — Continued 
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TABLE IV -- Concluded 



1919 

1920 

1921 

1922 

1923 

Mux 

Min 

Max. 

Min 

Max 

Mm 

Max 

Min 

Max 

Min 

Aug 14 

74 

52 

70 


07 

54 

91 

59 

81 

5(i 

15 

83 

55 

SI 

55 

73 

49 

89 

M 

70 

40 


79 

00 

80 

54 

70 

52 

8,8 

04 

78 

41 

17 

72 

61 

SO 

52 

04 

50 

80 

05 

70 

40 

18 

07 

59 

81 

48 

07 

57 

70 

W) 

71 

40 

19 

75 

01 

84 

48 

71 

4ii 

07 

54 

71 

54 

20 

Sl> 

58 

88 

54 

05 

55 

71 

47 

70 

47 

21 

73 

02 


58 

07 

4^ 

07 

45 

00 

53 

22 

7S 

62 

00 

44 

72 



tu 

59 

40 

23 

80 

01 

70 

40 

7S 

5.1 



70 

19 

24 

71 

02 

72 

42 

t)0 

54 



58 

46 

25 

04 

50 

78 

48 

75 

55 



05 

45 

20 





74 

5i 




17 

27 





72 

05 




40 

28 





71 

Ul 



01 

55 

29 






(jO 



74 

52 

30 









80 

47 

31 









82 

55 




484 


Frank C Gates 


TABLE 

Pmcipitation in Inciihb, DouaiiAB Lake, MrcuioAN 









Meteorological Data 


485 
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THE HISTORICAL BACKGROUND OF 
EASTERN EUROPE 

PRESTON SLOSSON 

In passing across Europe from the Rhine to the Volga we 
take the road to \esterday Germany oast of the Elbe is 
markedly less like our own familiar world of industry, prosperity 
and material comfort than western Germany The Polish lands 
are again somewhat less disciplintd by factory and school than 
the Prussian lands Farm-houses are spaced more widely, roads 
are muddier, rail-routes are fewer, f^easant customs and cos- 
tumes le^ affected by the influence of the groat cifics But 
Poland, once more, is “western” in contract to Russia V ith 
the frontier of Russia ends the Roman f atholic Church, the 
parliamentary State, the traditional culture of Latin, chivalry, 
nationalism and territorial anstocrae^y which bind Poland 
to central rather than to eastern Europe In Russia we 
meet a new level of civilization and in some respects, it must l^e 
confessed, a lower one Below a small Europeani/ed upper class, 
now largely dispersed by the whirlwind of revolution, we find 
a peasant folk, more numerous than all the inhabitants of the 
United States of Amcnca, whose standard of living is rather that 
of Asia than of Europe 

A majority of them can neither read nor write Their death 
rate, apart from either war or revolution, is nearly twice that of 
the cities of western Europe or America In famine times they 
die by millions as men die only in the river valleys of China and 
of India The factors which have made history for ourselves 
the faith of Rome, the feudal system, the Renascence, the Ref- 
ormation, the enlightenment of the eighteenth century, the 
liberalism and industnalism of the early nineteenth century have 
touched them hardly at all Their trade is agriculture, but they 
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are equally remote from the thrifty French peasant turning 
every inch of ground into fruitfulness with his spade culture and 
the shrewd Yankee farmer with his Foid tractors and keen semse 
of land values The Russian peasant labors, perhaps, as hard 
as either of them but his rewards aio less He must make hia 
own tools, and he docs not know how to make the best ones 
His mcthcKls are those of his ancestors, no one has taught him 
to seek out improvements Markets arc very far away, and 
means of transportation, alwi^s inadequate, have not l>een 
bettered by years of confusion and civil war To him the revo- 
lution meant almost wholly the cliance to increase his little 
farm or strip of common land and tiius obviate* the old neces- 
sity of eking out his meager hving by days of extra labor as a 
farmhand on a great estate oi casual labor in the towns 

Pohtical power is not his as yet, noi even political liberty 
By a strange paradox, RusMa, the most purely agricultural of all 
great nations, is the one m which townsmen most completely 
dominate the national destinies The Soviet constitution dis- 
criminates against the* peasant Not only is the proportionate 
voting power of the town proletariat greater than that of the 
peasants, but the delegates from the great cities arc chosen to 
the all-Russian Congress of Soviets almost directly, while the 
vote of the peasant is filtered thmugh a long senes of distnct, 
county and piovincial bodies Any attempt at real insurgence 
18 repressed at once by Bolshevik armies By mere possession 
of the fields and their crops the peasants have been able to 
wnng some vital concessions from the Government In spite 
of the law nationalizing all lands, the peasants have m practice 
been permitted to hold the lands they actually occupy and cul- 
tivate as if they were peasant freeholds under a system of pri- 
vate property Even the old village commune which once col- 
lectively administered the land is said by Russian observers to 
be giving way to individual farms Also the peasant has won 
the right again, at first in despite of law, to sell his goods at 
market price instead of surrendermg his entire surplus to the 
Government for distribution But in all other things the affairs 
of Russia at home and abroad are wielded by a bureaucracy es- 
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sentially as alien to the country-side us the old bureaucracy of 
the Tsar 

In one respect the Russian peasant is better off than the 
medieval serf He can wander, there is a shiftinp; fiontier The 
endless forests, farmlands and giassy Ht(pp<s of Russia and 
Sil>ena have nothing to hold the native to one spot Jf his 
smoky wooden hut sliould catch fin — as it is almost sure to do 
at least once or twice a lifetime ^ — lu moves If the used-up, 
overhandled land fails to maintain its former yield of crops ■ — 
he moves, it is cheaper than bu3ing fertilizer and easier than 
studying the rotation of crops If oppression fiom Tsar or 
Soviet official Ixicomes unendurable — he moves Different in 
HO much il8(, the Russian is like the American in this, that he 
will probably die in another place than that where he was bom 
"The mountain," it is said, "holds its own and l^eckons its wan- 
derers to return The plain bids >ou ride at a venture and go 
where j''our e>es glance " In this way half Furope and half 
Asia have been penetrated by the Russian frontiersman, tough, 
stolid and cheerful, ax ovei his shoulder, fraternizing readily with 
the natives among whom his lot is cast — an ideal pioneer 
Hardships mean little to a man who may Ix^tter his lot in a new 
place and can hardly make it worse Thus to balance our old 
frontier, the "Wild West," Europe has created a "Wild East,” 
that shifting borderland of the Caspian and the Urals where the 
last reaches of European civilization merge into the utter bar- 
barism of Central Asia 

Southeastern Europe m many ways shares the backward- 
ness of Russia Here in the Balkans also we find illiteracy, pov- 
erty, primitive methods of industry and agnculture, the ideas 
and ideals of dead centunes But we find also a fighting nation- 
alism, a local terntonal tradition, and a participation of the 
peasantry in the game of politics, which distinguish Bulgana 
and Serbia, for example, from the Russian scene Class antag- 
onisms are perhaps less marked than in Russia, for the retreat 
of the Turk, like the retreat of some great glacier, left society 
ground down to a fairly umform level But national hatreds and 
feuds make every frontier an entrenchment and degrade diplo- 
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macy to the level of conspiracy And now the succession states 
of what was once the Austro-Hungarian Empire form a new 
Balkans, bettor educated and more industrialized indeed but 
equally the victim of mihtary and political rivalry 

From Poland, Russia, the Danube lands and the Balkan 
highland come many of our latest recruits to American citizen- 
ship They all desire to Ix^corne good American citizens, but in- 
evitably they bring with them the handicap of their old envi- 
ronment Because of this, there is great danger that Americans 
of west European ancestry misunderstand their new compatriots 
Misunderstanding usually takes the form of underestimation 
We do not extend to the rivalry of Serb and Bulgar or Pole and 
Lithuanian the same tolerance which we have learned to grant 
to the rivalry of Irishman and Englishman We call a people 
stupid because they arc illiterate, although this fact may prove 
nothing but the stupidity of their former rulers who failed to 
supply the needed schools We call a people naturally warlike 
and troublesome although they may be peace-loving farmers 
whose little states were pushed about like pawns upon the diplo- 
matic chesslx)ard to suit the plans of the Gieat Powers In 
every Russian wo suspect a Bolshevik although th( majority of 
Russians have but enduicxi Bolshevism as Belgium endured a 
German army of occupation dm mg the war That eastern 
Europe is backward cannot be denied by the currently accepted 
standards of our civilization such as the standard of living, 
education, industrial prcnluctivity, good government and public 
health Are the causes of this backwardness inherent or do they 
he in certain traceable historical events which we must study in 
order to understand the people whom they have affected? 

Much IS said today about the all-determining factors of race 
or climate, but we cannot find in them the key to the unfortunate 
condition of eastern Europe Dillon traces the misfortunes of 
Russia to the native weakness of the Russian character, an anar- 
chic inability for organized codperation, he calls the Russian 
the “boneless man of Europe" He explains this character by 
the intermmglmg m the Russian of the temperamental Slav with 
the primitive Furnish tribes of northern Russia But the Slavs 
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of Bohemia and the Finns of Finland have created republics or- 
derly and proRrossive, which will Ijear comparison with the most 
advanced nations of Lurojx' Other wi iters say that the Slavic 
peoples are mostly of the “Alpine” race, which is alleged to be 
so inferior to the “great race” of Nordics who have peopUd 
America from northwestern Eurojx But if the Poles and 
Ukrainians are Alpine, so are the Swiss who have established 
the best governed common wealtli in Europe, tlie brilliant 
Italians of the northern provinces ind the capable and thrifty 
peasants of ccntial France The Russian and Polish literature 
of the nineU)enth century ranks second only to the hJnglish 
and French, and Slavic names are numerous in every branch 
of art and science Racial infcnonty is evidently not here 
in case 

Nor can it 1x5 contended that the slight climatic difference 
betwesm the oceanic west of Europe and the continental cast is 
sufficient to account for the difference in culture of the two re- 
gions Much greater diffeiences exist between different parts of 
oUr own country without creating any marked effect on Ameii- 
can life The natural rcsouices of eastern Europe are sufficient 
to maintain the highest civilization When one considers the 
high le\cl of prosperity m isolated and and Australia, perhaps 
higher than the average even of our own country, one can find 
no reason m nature^s economy for the dire poverty of the ricli 
plains of the Danube and the Dnieper No doubt the isolation 
and the cold winters of Russia delayed the coming of civiliza- 
tion to that country, but much greater obstacles have not pre- 
vented the development of Canada Nor can this excuse be 
offered at all on behalf of the Balkans who shared the civiliza- 
tion of Greece and Rome when our ancestors were still skm-clad 
savages 

Evidently then we can mterpret the troubles of eastern 
Europe today only by reference to the particular events of their 
history And here, I thmk, we find a more than sufficient ex- 
planation for the relative backwardness of this region In the 
course of modem history we of western Europe, and particularly 
the English speakmg peoples, have had all the “breaks" with 
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us, to use a baseball term The greatness of England, for ex- 
ample, IS the cumulative result of a vigorous race, a mild but 
stimulating climate, excellent harbors, extensi\c deposits of 
coal and iron, security from invasion by an insular position, and 
yet close neighborhood to other highly developed nations, the 
cultural contacts of the Roman faith, the Renascence and the 
Reformation , an early establishment of national unity under the 
capable Norman kings, an early emergence from serfdom and 
feudal tenures, a favorable position for overseas trade and co- 
lonial expansion, a successful revolt against royal absolutism 
at the very time when continental Europe was accepting ab- 
solute monarchs, an influx of religious refugees from tlie con- 
tment who were at the same time skilled craftsmen, a liberal 
tradition in government fostered by the security from foreign 
mvasions and relative freedom from civil wars, a senes of polit- 
ical accidents, such as the coming to the thione of a line of 
German kings who cared httle for English politics, which re- 
sulted in the establishment of parliamentary government and the 
cabinet system No wonder that men of English six»och l)ehevc 
that progress is the universal law of history! 

But how would a Russian look at history? Ho would sec 
first Greek miRsionaries bringing religion and civilization to 
scattered Slavic tnbes, but by the same act separating Russia 
from cultural contact with the Roman C athohe nations of the 
rest of Europe He would see thc^ vigorous life of the city states 
of Kiev and Novgorod trampled underfoot by savages from 
Mongolia and Turkestan Wave after wave of Barbarian nomads 
sweeping in through the gap between the Urals and the Caspian 
Huns, Avars, Bulgars, Magyars, Khazars, Patzinaks, Kumans 
and Tatars, each destroying not only the culture of the Slav but 
the beginnmgs of civilization created by the last invaders He 
would see ages of subjection to Tatar overlords, unspeakable 
humiliations and a growing habit of servitude He would see in- 
dependence established under the despotic princes of Moscow 
who ruthlessly crushed out every aspiration of civic life He 
would see the massacres of the old aristocracy by Ivan the Temble, 
the devastating cml war of the '‘troublous tunes'', the estab- 
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hshment of serfdom at the very time when it was disappearing 
m the west, the ever wi<iening social gulf between the classes 
He would see Peter the (heat bringing Eurojiean life to a Rus- 
sia which had become an Asia-in-hurope, but at the same time 
stiffening militarism and bureaucracy and leading his country 
into bloody foreign wars He would see PeterN incorn[x»tent 
successors playing his game of repression at home and adventure 
abroad without his genius for reform and victory He would see 
the liberal movement bringing to Russia only revolution, and 
modern industrial invention bringing only factory slavery and 
the doctrines of socialtsm The costly blunders of the Ciimean 
and Manchuiian wars were followed by the disastrous losses of 
the Great War, the fall of Tsardom, the civil war which wrecked 
the republic and the establishment of a class dictatorship on its 
ruins Had almost any factor in Russian history been different 
the result would have been better had Christianity come from 
the wo^t instead of the east, had the Tatar invasion turned aside, 
had certain Muscovite princes or Russian Tsars never lived, had 
Peter and Catherine bi ought relief for the peasants as well as 
culture for the aristocracy, had the emancipation of the serf 
begun before it was too late to create a contented class of 
peasant freemen, Russian life today might be on a level with 
that of France or Germany 

The case of Russia is perhaps extreme, but any patriot of a 
country of eastern Europe must feel the deep note of tiagedy m 
the history of his fatherland Modern Greece looks back to her 
golden age more than two thousand years ago, but her imme- 
diate past IS one of slavery to the alien and barbarous Turkish 
power What would any country of western Europe be like 
after some four centuries of Turkish rule? The whole Balkan 
area and for a tune even Hungary underwent the same degradmg 
subjection, unlearning all the habits of civil freedom Slavs and 
Magyars alike must begin anew their national life from that 
point m the middle ages where progress was halted by foreign 
invasion and conquest Poland, Czechoslovakia, the Baltic re- 
publiOB of Lithuania, Latvia, Esthoma and Finland arc m some- 
what better case, having escaped the decivihzing rule of Turk 
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and Tatar, but they have been thwarted in their normal national 
development by the imposition of foreign institutions The mere 
struggle for national existence exhausted the energies which 
might have gone into political and economic reform and intel- 
lectual achievement The rapid industrial progress of Germany 
and Italy after their wars of umhcation as compared with the 
stagnation which preceded national unity shows how greatly de- 
pendent is the progress of a nation on the solution of its mam 
political problem Poland has now the first chance in more than 
a century, Czechoslovakia in three centuries, of showing what 
it can do 

The effect of fon ign rule and conquest on the recently sul> 
ject nationahties of eastern Europe is evident and familiar 
Equally important is the fact that soifdom lingered late, as it 
arrived late, in Poland and Hungaiy as well as in Russia Even 
yet a wide social gulf separates the old landholding class from 
the freedmen who were so recently serfs A disorderly aristoc- 
racy, an impoverished peasantry, and a weak and largely alien 
middle class, such a social structure could not protect the in- 
dependence of Poland, Hungary and Bohemia from the aggressive 
energy of the Hapsburg and Hohenzollern despots, and left 
Russia at the mercy of an unworthy ruling house and a corrupt 
bureaucracy Deep in the soil of history he the roots of all that 
troubles or perplexes us today in eastern Europe and the east 
Ekiropean immigran t * 

University of Michigan 



EXTRA-CURRICULAR FACTORS AND 
AFTER-SUCCESS 

ADELBLRT FORD 

What is the relation of a students life in college to the de- 
gree of hzfl success after he graduates? The answer contains, 
of course, many variables It depends on the nature of the oc- 
cupation he will follow, it depends on how we measure success 
It might be interesting to note, however, the extent to which 
the majority of occupations lequire certain particular traits 

Some time ago Wesleyan University measured success m 
terms of the ability to get into Who^s HAo,* and found that 
high college grades increased the probability of attaining a place 
in this collection of famous biographies Dr D E Rice * meas- 
ured success m terms of salary-earning ability, and found that 
high college grades were correlated with the capacity to earn a 
good income Pressey and Ralston * found that the professional 
and commercial executives transmitted a superior grade of in- 
telligence to their offspring, indicating that the successful 
classes, both from the standpoint of money and prestige, were 
intellectually gifted This latter investigation harmonizes with 
the conclusions of Terman * 

In some of the work cited above as many as fifty per cent 
of the superior students failed to acquire after-success by either 
the money or the prestige standard as compared with about 
ninety per cent of the mediocre students who failed to acquire 
distinction It is the aim of this paper to indicate some reasons 
why students with superior ability fail after they graduate 
The suggestion has been made that although high intelligence is 

1 Hollmgsworth, H L , Vocaiurntd P^ychoiogy^ p 192 ff 

* /6id,p mn 

* Presaey, S L , and Ralston, Ruth, The Rdatum of the General Iniellt^ 
genoe qf Sch^ Children to Me Cheupation qf ike Falker^ Joum, of App Pe ^ , 
3 d66ff 

* Tennan, L M , The IrUeUigence of School CA*ldren, p 188 ff 
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a prime requisite for almost any calling which a graduate pur- 
sues, there are many times when peculiar character traits m an 
individual prevent him from Ix'ing given a chance to use his in- 
telligence A man with a high intelligence hut a disagreeable 
personality may never get the chance to use hia wonderful gift 
because neither a professional nor a commercial executive wants 
such a man around Nearly all positions necessitate some degree 
of social capacity, the quantity depending on the nature of the 
work and the character of the superior officers 

Wc desired to indicate the relation of the social element to a 
graduate's success as measured by the money standard The 
followmg bit of evidence is admittedly brief and is subject to 
certain possibilities of error — the questionnaire method always 
brings in the hkelihoml of a biased selection in the cases There 
IS the criticism concerning our right to group together a large 
number of seemingly unrelated occupations and to draw common 
conclusions We decided to allow membership in campus or- 
ganizations to constitute a standard for social ability 

Questionnaires were sent to two hundred and fifty-eight grad- 
uates of 1912 in the College of Literature, Scientc and the Arts, 
University of Michigan Ten questionnaires were returned for 
lack of proper address About forty per cent of the remainder 
answered, or ninety-eight Fourteen of these were eliminated 
for insufficient data On these replies were stated the graduate's 
occupation, salary, and a history of his campus activities while 
in residence at Michigan 

The returned questionnaires were now arrangeil into two 
groups, Part I and Part II, strictly at random Part I con- 
tamed forty cases, Part II, forty-four cases All campus activ- 
ities of a similar nature were thrown together and an average 
taken of all the salaries of members m each activity-group 
* Non-membership' was considered as a trait, as was ‘age ' The 
followmg table gives a list of the activities derived from Part I 
with the rank and average salary of members m each group 
It 18 perhaps needless to say that the rank of any one factor m 
the followmg table may be thoroughly unreliable for lack of 
oases We have no nght, for example, to assiune that the 
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scholastic honorary societies actually belong in Rank 19, we are 
concerned witli campus activities as a whole ^ not tn particular 


TaIICIi. ok ExTRA-CuRRICt car ACTORS 


Rank 

Name of Ciroup 

( ascH 

Aviragi Salary 

1 

Popular honorary 

22 

S10,b4U 00 

2 

Campus (ornmitUHH 

11 

9,986 (K) 


Fratornity pn sidonts 

2 

9,760 00 

4 

Michigan Union inemlitrH 

6 

8 00 

6 

Debatuig ho< leties 

5 

8,350 00 

6 

I^aw clubs 

6 

7,942 00 

7 

Religious societies 

5 

7,917 (K) 

8 

Michigan Dailj staff 

7 

7 509 00 

0 

Musical organizations 

5 

6,t>80 00 

10 

Non-mttiil)t‘rMliip 

6 

6, KK) 00 

11 

Michigan Union Opera 

6 

6,R6 00 

12 

h raternity members 

q 

6,275 00 

13 

I-rodges 


6,07 ^ 00 

14 

Major athletics 

3 

5 860 00 

15 

Young men 

20 

5,827 00 

16 

Old men 

20 

5,572 (4) 

17 

Monthly periodical staff 

S 

5,493 00 

18 

Minor clubs 

20 

5,270 00 

19 

Scholastic hononiry societies 


3,850 00 

20 

1 Language clubs 

1 ' 

i,233 00 


Now there were a great many students who belonged in 
several activity-groups with widely differing salary-weights 
We had allowed the average salary drawn by all members in a 
given activity to stand for the weight of that activity When 
a student belonged to several activity-groups, the weights for 
these groups were averaged and allowed to stand for the value 
of this student's campus activities The following is an example 
of the method of weighting a single individual's extra-curricular 
factors Case A belonging m Part I was a member of the fol- 
lowing groups 


Name of Group 
Popular honorary 
Campus committees 
Michigan Union members 
Young men 
Language clubs 

Average for Case A 


Average Salary 
110,649 
9,086 
8,366 
5,827 
3,233 
$ 7,610 
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We thus have $7,610 becoming the “activity weight” for 
this particular student His salary ten years after graduation 
was $3,500 His activity weight was therefore above average, 
while his actual salary was below average It will be seen that 
a great many cases like this would militate against a high posi- 
tive coefficient 

We now compute the coefficient of correlation for both Part I 
and Part II by the Pearson formula for the unscattered arrange- 
ment of data 2XY 

. SY. 

The average salary for the cases in Part I was $5,713, the co- 
efficient of correlation for Part I was 62, P E 06565 But it 
must be remembered that the weights for Part I were so ar- 
ranged as to secure as high a coefficient as possible, so this cor- 
relation figure must be further tested on new and random sam- 
ples Part 11 had been rewrvod for this purpose, having been 
drawn by lot before anj computation was started 

The average salar}' for memlx*rs in Part II was $4,6 IQ 
The correlation coefficient was 44, P K 08269, — high enough 
to bo statistically reliable for fort>-four cases The weights used 
for Part II were identical with those used for Part I, so there 
could be no suspicion of a secondary manipulation of weights 
producing an exaggerated figure 

The significance of the foregoing result does not lead us into 
assuming that it is more unportant for a student to be socially 
minded than intelligent, or that he should spend more time on 
fraternity activities and dances than on hia school work Such 
a conclusion cannot hold in the face of the evidence we have 
cited m our mtroduction Rather we must conclude that in- 
tellectual activity IS exceedingly necessary on the college campus, 
that the average post-graduation occupation needs a good scho- 
lastic training, but after^success is exceedingly difficult, even for 
the mtellectually gifted, when coupled with an unsocial dis- 
position 

UmvBRsnT or MicaiaxN 



SOME FACTORS GOVERNING THE SEROLOGY 
OF SYPHILIS BY PRECIPITATION 

R L KMIN 

Studies on the phenomenon of precipitation in H>phihs ear- 
ned out over a period of several years in connection with the 
development of the author's precipitation test indicate that the 
following requirements are essential to a practical test con- 
centration, instability of antigen-dilution, correct serum-an- 
tigen proportions, uniformity of procedure In the author's 
test an attempt has bc^n made t>o meet these requirements 

Concentration — The alcoholic extract antigen is prepared 
with a view to obtaining high concentration Powdered, in- 
stead of wet, heart muscle is employed For further dehydration 
and for removal of fat and non-specific lipoids, the powdered 
muscle 18 given preliminary extraction with ether The powder 
IS then extracted with ninety-hve per cent alcohol To the al- 
coholic extract is added a given amount of choloRterin — thereby 
increasing the hpoid concentration of the antigen In diluting 
the antigen for use in the tests, a minimum amount of salt solu- 
tion determined by titration — is employed When senun is 
tested with the diluted antigen, it is employed in undiluted form 
Instabihty of Antigen-Ihlution — There is a high degree of 
instability in the antigen-dilution used in the author's test The 
diluted antigen contains a precipitate which is so unstable as to 
dissolve readily m serum 

Correct Serum-Antigen Proportions — Complete precipitation 
m serum-antigen mixtures is apparently obtained only when the 
number of reacting substances in the serum corresponds to the 
number of reacting substances in the antigen In conformity 
with this requirement three different eerum-antigen proportions 
are used in the author's test, since serums from different stages 
of syphilis contam varying numbers of reacting substances 

W3 
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Untformtiy of Procedure — The method of antigen prepara- 
tion haa been so standardized as to assure highly constant re- 
sults in the hands of different workers The various other steps 
of the procedure have also been sufficiently standardized to re- 
duce the variation in results to a minimum 

As a result of the application of those fundamental principles, 
the author^s test possesses the following features (1) The ele- 
ment of incubation is eliminated, precipitates appearing within 
a few minutes after mixing serum with antigen dilution, (2) 
The method permits direct quantitative measurement of the 
serum reacting substances and is especially adapted to serological 
research, (3) Simplicity of procedure is combined with a high 
degree of specificity and sensitiveness, as indicated by over 
78,000 examinations 

UlIRBAU OK LaBOAATOHILS 

Michigan Department of Health 
Lansing, Michigan 



VARIATIONS IN THE INTESTINAL 
FLORA OF RATS 

HLLKN S MITCHELL 

Intestinal flora obseivatiori on rats is not a now or a nniquo 
procedure, for this has lx in done many tinu's hy Rottgci an<i 
Chcplin and other workdb, but Uitre arc some lathei significant 
variations with changes m diets which we ha\e nobd and >vhich 
we offer as suggestions for furthei woik i at her than as proved 
facts 

Our attention was first tailed to thest^ variations m making 
some tests on commercial sugars as to their relative value in 
changing the intestinal flora The rats for such tests were fed 
on an almost exclusive meat diet and the proteolytic t>pc of 
flora thus established would remain consistently such, unless 
certain forms of carlxibydrate or other preparations fed in addi- 
tion had the power to increase the acidunc type of bacteria By 
noting the extent of the change and the time necessary for it to 
take place, consistent results could ha obtained m testing the 
relative value of products in question Our observations in 
general confirm those previously reported, namely, that the mast 
extensive changes to the acidunc type were obtained with dex- 
trine, lactose, or a combination of the two, and that less marked 
changes were noted with other carbohydrates such as sucrose, 
maltose, or corn-starch 

Where a B actdophtlus culture m whey or other medium 
lacking carbohydrate is fed to '^meat*' rats, the intestinal flora 
change is very shght From these experiments we conclude that 
the presence of a favorable medium for growth is more impor- 
tant than the inoculation with the organism itself 

We then became curious regarding the intestinal flora of the 
rats on our vanous experimental diets and took a senes of pre- 
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hnunary tests At first there appeared to be no correlation be- 
tween the type of diet and the intestinal flora, except where 
milk or certain sugars were included in the diet More extensive 
and careful observation, however, has shown several interesting 
variations 

Observations on a large numlx'r of our rats on synthetic 
paste foods (casein, corn-starch, salt mixture, ensco, and bqtter 
fat) showed few acidophilus colonies and a percentage of gram 
positive organisms ranging from fifteen to sixty per cent The 
variation was so great that no relationship could be noted ex- 
cept that here, as on the stock diet, the older rats tended to show 
the greater percentage of proteolytic organisms 

The possibility of dietary deficiencies and intestinal flora 
changes being correlated was then investigated When the diets 
were deficient in vitamin B, there were almost no acidophilus 
colonies and the percentage of gram positive organisms was ex^ 
tremely low When yeast or wheat germ was added as a source 
of vitamin there was improvement, but no significant difference 
in the source of vitamin used A low calcium diet had no effect 
upon the intestinal flora 

In all cases where casein or egg white furnished the sole 
source of protein and corn-starch the carbohydrate, there was a 
small percentage of acidophilus, but where a cereal protein made 
approximately one-third or more of the protein, there was a 
definite increase in the number of acidunc organisms varying 
with the type of cereal In this senes of experiments the cereal 
made sixty-two per cent of the diet and furnished one-third of 
the protein 



Percentage of 

Gram 

Coll like 


acidophilus 

poe. 

neg. 


Com-meal 

6 

35 

65 

XX 


10 

40 

60 

X 

Oatmeal 

20 

50 

60 

X 


25 

55 

46 

X 

Whole wheat 

15 

45 

66 

X 


17 

60 

50 

X 

White flour 

5 

35 

65 

XX 


7 

40 

60 

X 
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One rofthon for this variation may b<' in the speed of absorp- 
tion of the carbohjiJrate, liut I doulit if that could entirely ac- 
count for the striking differencis noted 

Another explanation is suggested by the lather surprising 
results obtained from the feeding of two grams of eighty prr 
cent gluten bisiiiit to lafs on an exclusive meat diet 


Rat 

Dat< 


Ciram 

C'oh-hko 

Du t 



pOK 

ncR 


50^ 

No 68 

7-20 

10 

90 

\\\ 

meat 

Gluten added 

7-20 




protein 


7-2b 

25 

75 

X 



7-30 

45 

55 

X 



8-7 

65 

15 

X 


No 672 

0-23 

20 

80 

XXX 

100^ 0 

Gluten added 

9-25 




meat 


9-30 

35 

65 

x\ 



10-9 

55 

46 

X 



The change from the typical putrefactive flora to a moder- 
ately aciduric type was striking, considering that almost no car- 
bohydrate was included in the diet There would seem to be a 
defimte influence exerted by the type or source of protein Such 
a result suggests an interesting application m the treatment of 
intestinal disorders in dialietics where carbohydrates cannot bo 
given for changing the flora 

Most of the experiments recorded by other writers and those 
reporter! here have been dealing with the possibility of changing 
the intestinal flora, but few observations have been made con- 
cerning the effect that such a change might have on the general 
condition and growth of the rat Opportunity for such an ob- 
servation presented itself m connection with a senes of experi- 
ments conducted with the assistance of Miss E Latimer, where 
several different sugars as well as starch were used as the sole 
source of carbohydrate in the diets During the two months’ 
penod observed there were marked differences m the growth, 
general condition and intestinal flora changes 
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Source of 

Gam in 

Omdition 

Percentage of 

carbohydrate 

weight 


acidophilus 

Starch 

18.^ 

good 

1-10 


217 

(tood 

2-20 

Lactose 

149 

fair 

15-97 


158 

fair 

20-93 

Maltose 

260 

exr< llent 

7-15 


iU 

excellent 

5-10 

Dextrine 

192 

fair 

30-80 


182 

fair 

25-65 

Sucrose 

191 

good 

4-17 


199 

good 

7-10 


Because of the extreme laxative quality of the lactose, growth 
was retarded for a period and an astringent had to be admin- 
istered m order to continue the experiment at all But with all 
these digressions there was a steady increase m the acidunc type 
of bacteria m this group Likewise in the dextrine group there 
was almost complete change to the acidophilus, but in neither 
of these groups was the condition of the animal as good as on 
the other diets, especially the malfase 

This prelirmnary experiment would suggest the conclusion 
that a supposedly beneficial intestinal flora will not alone pro- 
duce a good condition in a rat, and that where a marked change 
of flora takes place it indicates a poor utilization of the sugar on 
the part of the animal itself and consequent retarded growth 
On the other hand where a carbohydrate is easily utilized by the 
body, so little of it reaches the colon that the intestinal flora 
changes are slight When lactose or dextrine are used as only a 
portion of the carbohydrate, the bacterial change is almost as 
complete and the untoward effects upon growth and general 
condition are not observed 

Another group of intestinal flora expenments are being con- 
ducted in our laboratory under the direction of F T Breidigan 
m confirmation of the work of Braafladt reported in the Journal 
of Infectious Dtsetwes, November, 1923, to observe the possible 
influence of kaolin on the mtestmal bactena Rats on an ex- 
clusive meat diet with a consequent proteoljdic flora were fed 
one gram of kaohn daily and the result was a defimte, aHhough 
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not complete, change toward the aciduric ty7>e The beneficial 
effect of the kaolin is probably due to adsorption of toxins pro- 
duced by proteolytic organisms and the conseqiu nt establish- 
ment of a more favorable environment for the growth of the 
acidunc types When i new source of kaolin was used for a 
period, the change was much less pronounced, indicating that 
various sources of kaolin may ha\( diff(*rent adsorptive qualities 
Hist<)logical studies of the tissues of rats showing different 
types of intestinal floia have shown no consistent abnormalities, 
the only marked pathological changes l>cing noted m rats on 
meat diets where a variety of othei factors would come into 
question 

It 18 our eonelusion that the chief value of intestinal flora 
research on rats so far is concerned with the testing of various 
types of foodstuffs, rather than m attempting to correlate these 
bacterial changes with the growth and devtlopment of the rat, 
which is susceptible to so many other conditions 

In conclusion I wish to thank Dr H Tsuchiya, who made 
the bacteiiological examinations 

Holen S Mitchfll 
NxUrUum Research Laboratory 
Baiile Creek Sanitarium 
Battle Creek, Michigan 




THE INHIBITION OF THE STOMACH 
IN NECTURUS 

T L PAl'lLMON 

Aboxjt twenty years ago, Boldyreff (1) working in Pavlov’s 
laboratory discovered that the stomach of the dog when m the 
empty condition exhibited peristaltic movements These move- 
ments contrary to the ordinary gastric peristalsis during di- 
gestion were more vigorous and showed a definite periodicity 
separated by intervening periods of rest This investigator, 
however, did not connect the gastric contractions with the 
genesis of the hunger sensation This work was confirmed and 
extended by Cannon and Washburn (2) in this country and to 
these authors we owe the actual demonstration of the syn- 
chrony of the hunger sensation with the strong contractions of 
the empty stomach A year later (1912) Carlson (3) and his co- 
workers demonstrated on man and experimental animals that 
a certain type of contractions in the empty or nearly empty 
stomach gave nse to the sensation of hunger by stimulation of 
the sensory nerves, not in the gastnc mucosa, but m the sub- 
mucosa or musculans 

About eight years ago, after having done considerable work 
on the movements of the empty stomach of dogs, the author of 
this paper maugurated a senes of comparative studies on the 
lower vertebrates with the intention of carrymg the mvestiga- 
tions to certain of the invertebrate forms At the present time 
such studies have been made on the frog (4, 6, 6), turtle (4), 
Neoturus (7), and several species of marine mollusks (8) This 
communication deals with the nervous control of the empty 
stmnach m Necturus 

Previous work (7) has indicated that the controlhng mfluence 
of the vagOHsympathetios is largely inhibitory This phenomenon 
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FiQ 13 This figure illustrates arrangement of apparatus for determining 
the influence of the vago-aympathetKJS on gastnc activity m Necturus TWF, 
rubber tube from water faucet, TT, T-tubes, WT, water-troughs for 
kiwer portion of giUs, AH, animal-holder, OT, outlet tubes, TM, tube to 
manometer with balloon attached at opposite end, the latter being intro- 
duced into the stomach through a stomostomy opening m the floor of the 
mouth (not shown), CTTG, curved T-tube to keep upper portion of gills 
moist, IV^ mosions for vagi, ITC, incision for transecting cord, Th, 
thermometer, L, bgatures attached to vago-sympathetics, S, support for 
apparatus, C, clamp to regulate flow of water through tubes 
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IS contrary to that which exists in the stoinaclis of higher ani- 
mals, although it has been shown by Ilopf (9) for the frog and 
Bercovitz and Rogers (10) for the turtle that the tenth nerve 
contains both motor and inhibitory fibers to the stomach with 
the motor type predominating at least m the frog 

The method used for the study of this problem consisted m 
transecting the spmal cord Ixtwten tin* first and second cer- 
vical vertebra under either anaebthesia followed immediately by 
a stomostomy operation (11) near the angle of the mandible, 
for the introduction of the rubl^er balloon into the stomach via 
mouth and esophagus, for the recording of the gastric contrac- 
tions (See Fig 13 ) The vagi were isolated dorsally and near 




Fig 14* MoVemenU of the empty stomach of Necturus before and after 
double vagotomy A, normal contractions with the vago-sympathetio nerves 
intact, B, oontraotions from the same animal^s stomach after section of both 
vago-sympathetic nerves Note the augmentation of the contractions due to 
the remo^ of the inhibitory influence Straight line below curves « 0 mm* 
pressure of water manometer Tune m five second mtervals. 
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their exit from the cranium for a distance of 3 to 5 mm and 
lifting hgatures were placed under each nerve These nerves 
can be isolated without hemorrhage The incisions were plugged 
with cotton moistened with normal saline and the animals, dor- 
sal side up, were placed on a specially constructed animal-holder 
with water-troughs, wliereby the gills were constantly covered 
with running water, both from above and below Respiration 
and circulation are fairly normally maintained for periods ranging 
from three to five days, during which time the effect of the vago- 
sympathetics on the stomach can be determined (See Fig 14 ) 
Stimulation of the vago-sympathetic, even slight traction, 
produced inhibition or stoppage of the movements of the empty 
stomach (See Fig 15 ) Lagaturmg and sectiomng of both vago- 



Fig 15 Inhibition of the gastric movements m Necturua (Same animal 
as in Fig 14 ) At X, slight traction on the peripheral end of the left vago- 
sympathetic nerve, producing practically a temporary standstill of the gastno 
contractions 

s 3 mipathetics first produced inhibition of the ghstne movements 
due to mechanical stimulation followed m a short time by the 
return of the gastric contractions in augmented form, the aug- 
mentation even greatly exceeding the normal contractions with 
the nerves mtact These findings tend to show, that the fibers 
contained m the vagonsympathetics and destined for the stom- 
ach m the Necturus are largely inhibitory Evidence so far 
obtained also seems to indicate that the vago-sympathetics con- 
tarn both motor and inhibitory fibers to the stomach, with the 
inhibitory type predominating The predominance of the in- 
hibitory fibers IS apparently m inverse order to the arrangement 
of these fibers as found in other animals 

DbTBOIT ColXBGn of MbDICIKII and SuBOttBT 

Detroit, Michigan 
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OBSERVATIONS ON THE KAHN 
PRECIPITATION TEST 

ELSA T SCirULliEN 

The opportunity presented itself m tKc laboratories of the 
Detroit Department of Health, in conjunction with the Health 
Department clinics, to study the clinical value of the Kahn Pre- 
cipitation test as well as its serological comparison with the 
Wasserman tost 

As is well known, Kahn has recently modified his precipita- 
tion test procedure to a degree where it possesses several im- 
portant advantages over the earlier method In the first place, 
the test as now performed is quantitative in a relative degree, 
consisting of three different serum-antigen proportions What 
18 perhaps more important, is the elimination of the necessity for 
incubation, enabling the results to bo read withm several minutes 
after mixing serum with antigen Finally, the test is now suffi- 
ciently standardized to assure uniformity of results m the hands 
of different workers 

In view of these advantages inherent in the test, it seemed 
desirable to undertake a study of the method, both in connection 
with the climcal material available as well as m comparison with 
the Wasserman test 

The chnical matenal at hand for this study may be divided 
into two sets of cases, those diagnostic in character and those 
undergoing treatment Although the largest percentage of diag- 
nostic cases are apparently normal individuals, a considerable 
number suffer from diseases other than syphihs Our findings 
thus may give evidence on the behavior of this test in various 
non-syphilitic diseases, particularly infectious diseases We also 
had occasion to examine a considerable number of sera from 
pregntot women 
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Of particular interest, especially in comparison with the 
Wasserman test, is our study of cases undergoing treatment 
In the Health Department Venereal Disease Cluiie there are, on 
the average, four hundred and fifty patients under treatment for 
syphilis, constantly The determination of the relative sensi- 
tiveness of the Wassennan test and of the Kahn Precipitation 
tost should prove of special value 

Our general procedure may bo briefly outlined as follows 
Blood specimens reaching our lalxiratory on any given day are 
centrifuged, serum separated m the usual manner and inactivated 
for twenty imnutes Each scrum is then examined with a Wasser- 
man tost in which two antigens are employed, a plain alcoholic 
extract and one winch w reinforced with 2% cholestenn The 
fixation period la four hours in the refrigerator The Kahn 
Precipitation test is earned out according to the standard 
technique followed m the Michigan Health Department labora- 
tories After the proper serum quantities are mixed with the 
three varying amounts of carefully prepared antigen mixture, the 
racks are shaken two minutes, salt solution is added and the 
results are read and recorded The fined result m each test is 
the average finding in the three tubes 

It should be stated in this connection that, through the 
courtesy of Drs Young and Kahn, antigen was supphed to us by 
the State Health Department laboratories Sera from selected 
cases were also sent to the State' laboratories as a special check 
on our findings 


Kahn tests 

WasR. pos 

Wass doubtful 

Wass negative 

Positive 644 

669 

26 

69 

Doubtful 167 

31 

63 

83 

Negative 1213 

15 

12 

1186 

Complete check 

1789 or 

88 8% 


Relative check 

152 or 

7 5% 


No chock 

74 or 

3 0% 



A total of 2,024 examinations was made with both Wasser- 
man and Kahn methods Of this number there were 559 posi- 
tive with both tests, 53 doubtful with both, and 1186 m which 
both testa were negative, 88^% thus checked completely For 
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the bake of simplicity we include four, throe and two plus reac- 
tions as positive One hundred and fifty-two specimens or 7 5 % 
of the total gave what we nught term a relative check, that is, 
one test gave a positive or negative reaction and the other a one 
plus or doubtful reaction, of the total number or the re- 

maining 74 specimens did not check, that is, one gave a positive 
and the other a negative reaction The clinical histones of the 
cases giving us thebe discrepancies in results should prove the 
most interesting 

Seven such cases which gave a negative Wasserman and posi- 
tive Kahn were from the Department of Health Pre-natal Chnic 
Five of them were definitely diagnosed syphilis with positive 
histones The other two cases have not been diagnosed as syph- 
ilis, but one of them has been checked for a rcpi^at s{>ecimcn 
to be taken the next time the patient comes to the clinic In 
two instances of negative Wasserman reports and positive with 
Kahn, provocative KI was administered and then another sample 
taken One which had given a negative Wasserman and Kahn 
2 3 3, gave a chol ant +++, ale ant — , and Kahn 14 4 after 
KI administration The other has an interesting history She 
ha<l three apparently healthy childum, the next died at the age of 
one week, since which she has hod 6 miscarriages During this, 
her eleventh pregnancy, her Waasennan report was negative and 
Kahn 3 3 3 After KI her Wasserman was still negative and 
Kahn test was 2 2 2 

For lack of time not many lustories from the Venereal Clinic 
could be looked up, but of twenty cases which did not check in 
which the precipitation procedure gave a positive result with 
negative Wasserman, eighteen were treated cases, m which a 
positive diagnosis had been made and which had previously given 
four plus Wasserman reactions, showing that the Kahn method 
in these instances gives a more sensitive serological finding than 
does complement fixation The other two cases were diagnosed 
as negative syphilis and have not to date returned to our dime 

The case of a Miss X , a police case, was upon entrance on the 
tenth of December, diagnosed as cUmcal syphilis, symptoms 
charted were inguinal adenitis and ulcer on posterior vagmal 
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wall A blood specimen wa« drawn on day of admittance and 
one Salvarsan and two mcrcuneH administered during the first 
week The Wassorman report was negative, which gave the 
Health Department no authority to quarantine such a police 
case On the second of February the Wassorman was again nega- 
tive, as it was also on the fifth of March On specimen sub- 
mitted on the last named date, however, a Kahn test was made 
which gave a 3 4 4 Kahn result Also further data on patient's 
chart says “Ulcer not healed " 

Of the two hundred specimens submitted to the losing 
laboratory there was but one real discrepancy, six relative 
checks and 193 complete agreements, which gives the two labo- 
ratories a check of 98 5 % on each other for both methods This 
one discrepancy, Mr Y , has the following history Case re- 
ferred to Health Department by city physician's office stating 
patient had + + + + Wasserman Patient says he had syphi- 
lis twenty years ago Lansing reported a complete negative and 
Detroit Health Department an AC Wasserman and 4 4 4 Kahn 
Patient has been started on a course of treatment 

Besides the data submitted, it might aho be mentioned that 
dunng the three months m which this work was being done 
twenty-five samples gave an anti-complementary reaction with the 
routine Wasserman On these, the Kahn method gave twenty- 
two positive and three negative results Where enough serum 
was left a titrated Wasserman was done with increasmg amounts 
of complement, such as is necessary to obtain true results with 
anti-complementary sera, and in all such cases the result agreed 
with the Kahn method 


SUMMARY 

The Kahn Precipitation test possesses several outstanding 
features which should prove helpful in the correct serum diag- 
nosis of S3rphilis 

1 The employment of these different proportions of serum 
and antigen renders the test not only quantitative m character 
to quite an extent, but the finding m each tube serves as a check 
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on the other two and thus increases the reliability of the final 
results 

2 The rapidity with whuh a complete test may l^e executed 
renders it particularly valuable in such casts in which the ob- 
tainment of an immediate diasnosis is of paramount importance, 
as, for example, in cases of blood transfusion or in the collection 
of serum fiom convalt scent scarlet fc\er cases 

3 It eliminates the use of such variable factors as guinea 
pig complement and sheep cells, and is in this respect less sub- 
ject to error than the Wasserman test 

4 The test according to our findings gives evidence of being 
sp)ecifie for syphilis and appears to be slightly more sensitive 
than the Wasserman test 

Department of Health 

Detroit, Michigan 




X-RAYS AND THE FREQUENCY OF NON- 
DISJUNCTION IN DROSOPHILA* 

E G ANDERSON 

The work of Mavor (1022, 1923) on the effects of X-rays on 
Drosophila melanoyaster has shown a method of producing 
primary non-disjunctional exceptions more or less at will This 
method has been utilized by the writer in an effort to throw 
some light on the intoriclations of crossing-over and non- 
disj unction These experiments are still in progress In part of 
the tests frequency tabulations have been made for regular 
and exceptional offspring The data obt^iined are incidental 
to the mam purpose of the experuuent, but serve to confirm the 
results of Dr Mavor 

A preliminary test was made at the College of tlie City 
of New York during the spring of 1923, the X-ray treatments 
being administered by Dr Edwin G Taylor of the Physics 
Department of that institution A seven-inch Coohdge tube 
was operated at a potential of 30,000 volts and a current of 3 
milliamperes The average exposure was about twenty-five 
minutes at a distance of seven inches from the target The flics 
treated were virgin Fi females from a cross of scute apricot 
cross- vemless tan forked females by broad echinus cut garnet 
males The treated females were mated to Bar males Forty- 
two fertile cultures were counted, giving a total of 6940 off- 
spring These consisted of 

3577 regular (heterozygous Bar) females, 

3289 regular (not Bar) males, 

10 exceptional (not Bar) females, 

64 exceptional (Bar) moles 

•Paper from the Department of Botany of the University of Michigan, 
No 207, reporting reeearch conducted by the author while holding appoint- 
ment as National Research Fellow m Biology 

The paper was presented before the Section of Botany as one ol a group 
deabng with gsnetioal problems. 
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Recent tests made at the University of Michigan have in- 
volved a larger number of individuals Echinus cut garnet 
females were crossed with scute cross-vemless vermilion forked 
males Virgin Fi females were rayed within twenty-eight hours 
after emergence The X-ray treatments were administered by 
Dr S MacFarland at the University Hospital A Wappler 
Roentgen Apparatus was used with a potential of about 70,000 
volts and a current of 5 milhamperes The flies were exposed 
for ten minutes at a distance of seven inches from the target 
After treatment they were mated with yellow forked Bar or 
yellow scute cross-veinlesa Bar males The progeny of several 
sets of cultures were counted The results were 


18414 regular (Bar) females, 

16828 regulai (not Bar) males, 

73 exceptional (not Bar) females, 

397 exceptional (Bar) males 


The percentages of exceptions obtained arc given in the 
following table The percentages obtained by Mavor (1923) 
are included for comparison 



lotal number 
of females 

Percentage of 
exceptions 

Total number 
of males 

Percentage of 
excepticms 

Prelmunary test 

3687 

0 3 

3353 

1 9 

Later tests 

18487 

/ 0 4 

17225 

2 3 

Mavor (1923) 

3000 

0 4 

3576 

2 3 


The percentages of exceptions obtained from flies which have 
not been X-rayed arc very much lower The following table 
gives the percentages obtained in untreated cultures from data 
pubhahed by Safir (1920) and by Mavor (1923) 



Total number 
of females 




Safir 

Safir other tests 
Mavor (1923) 

26021 

08353 

12608 


22624 

64124 

12848 

0 31 

0 10 

0 06 
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The eosin miniature used by Safir gave unusually high per- 
centages of exceptions The values obtained m all his other 
stocks and by Mavor are the usual ones 

Primary non-disjunction has been shown to occur in Droso- 
phila melanogaster with a fair degree of regularity although the 
frequency of its mcidence is very low (Bridges, 1916, Safir, 
1920, Mavor, 1922, 1923) The normal expectation is about 
one exception per 4000 females and one exception per 1000 
males Since one half of the exceptional eggs fail to give viable 
offspring, the actual frequency of primary non-disj unction is 
double the frequency of the observed exceptions The effect 
of X-ray treatment is to increase the frequency about twenty- 
fold The exceptions produced are probably not different from 
those produced normally without X-ray treatment 

University of Michigan 
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THE FORMS OP CARPHOPHIS * 

FRANK N BLANCHARD 


Kennicott* in 1859 proposed names for two new forms of 
snakes of the genus (^cluta (now Carphophis), a genus hitherto 
known only from the ea^jtem states and Mississippi A speci- 
men from Missouri he named C vemiiSj and one from Monti- 
cello, Mississippi, with three from Southern Illinois, C helenae 
The former has since been adjudged by most authors to be a 
good form, but largely Ix'cause of Cope,* C helenae lias been 
generally regarded as an individual variation of the well known 
C amoena C helenae was based upon the presence of only two 
large plates on top of the head anterior to the frontal plate, in- 
stead of two prof rentals and two internasals, as in C amoena and 
in C vermts The fusion of these plates has since been noted at 
various times m additional specimens, but this feature has not 
been ol)served to be correlated with any other distinctive charac- 
ters nor with any geographic region 

Hurter,* however, in 1911, sorted his specimens roughly ac- 
cordmg to locality and noted that the fusion of intemasals with 
prefrontals characterized his specimens from Mississippi, Tennes- 
see, Kentucky and Illmois, but his senes was too small to attract 
notice and he himself attached no special significance to the fact 

It is the purpose of the present discussion to show that this 
fusion of intemasals with prefrontals is highly characteristic of 
snakes of this genus in the whole region between the Mississippi 
River and the Appalachian Mountains, and that their subspecific 
separation from their relatives in the eastern states is justified 

• Contnbution from the Zoological Laboratory of the University of 
Michigan 

> Proc Aead Nat Set . PhtUuMphtOf 1859, pp 99, 100 

• lUpt. U. 3 Nat Mvb for 1898, p 735 1900 

• Trans Acad Set Si Louu, Vol 20, No 5, p 194, 

527 
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Of seventy-sevon specunens * examined from the Atlantic etatee 
from Connecticut through Georgia, seventy-five had the inter- 
nasals separate from the prefrontals, one from Clarke County, 
Virginia (U S N M , No 1873), had them fused, one, from 
Augusta, Georgia, had them fused (U S N M , No 8792, and 
one, from Blue Ridge, North Carolina, hml the intemasal and 
prefrontal fused on the right side and separate* on the left In 
these states, therefore, the i>ercentage of instances m which these 
plates are separated is 97 

From Illinois, Indiana, Ohio, Kentucky, Tennessee, Alabama 
and Mississippi, data on the mtei nasals are at hand for ninety- 
three specimens These data are derived from personal examina- 
tion of cighty-four specimens and definite published accounts of 
nine others Twenty-three of these come from the eastern limits 
of this group of states twenty-one from northeastern Alabama 
and eastern Tennessee, one from an undetemuned locality in 
Kentucky (Creek Gap, M C' Z , No 3828), and one from 
**Ohio” Of these twenty-three, twelve have the intcrnasals 
separate, and eleven liave them united with the prefrontals 
From this fact and from their locality they may be regarded as 
''intergrades” and omitted from the next discussion Of the 
seventy specimens remaming, four have the intemasals well- 
developed, three have them separate but unusually small, one 
haa the left internasal separate but very small, while the nght 
mtemasal is mostly fused with the nght prefrontal, and sixty- 
two have the internasals completely umted with the prefrontals 
This gives a constancy of 89 per cent in the fusion of these plates 
for all specimens east of the Mississippi River and west of the 
Appalachians 

A constancy of 89 per cent m a character differentiatmg two 
closely allied forms is quite satisfactory Compare with this the 
following percentages of constancy m characters differentiatmg 
the two eastern races of Carphophis from the western race 
These figures are based upon thirty-one specimens of C iwmw, 
nmety-four of C amoenay and fifty-three of C helenae 

* Two specimens luted by Cope as "form helenae'' are C, aptoena , — 
U S N M , Noa, 12128 and 19486. (^ept 1/ S Aai,3fus for 1898^ p. 737 
1900 Cope's number 19486 u a misprint for 19484 } 
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Table Showing Differentiation of Two T astfkn Si ecils of 
Carphopuik 


Name of form 

( haracter 

Percentage of constaiuy 

amoerm 

2 post temporal HtuteB 

cSS 

helenae 

2 post temporal scutes 

HO 

vermis 

1 post temporal scute 

04 

aynoena 

I ight color i \teiuJinK onto 
first or second row of 



dorsal scales 

100 

helenae 

Li^ht colcjr exit ndmg onto 
first or second row of 



dorsal scales 

OS 

vermis 

Light color extending onto 
the third row of dorsal 



scales 

70 


The separation of C verrnta from C helenae and C amoena 
based on the numbers of ventral scutes is also incomplete, for 
while the averages are dustinctly different, the ranges of varia- 
tion m the females broadly overlap This is shown in the fol- 
lowing table 


Tabie Showing Numbers of Vfntrai Plates in Forms of Carphophis 


Name of 
POHM 


Malfs 


Females 

No of 
speci- 
mens 

Extremes 

Aver- 

ages 

No of 
speci- 
mens 

Extremes 

Aver- 

ages 

amoena 

33 

n^j38 

121 

30 

122-140 

131 

helenae 

24 

113-127 

118 

25 

122-137 

128 

vermis 

12 

127-136 

131 

18 

129-142 

137 


It thus appears that the distinction between C helenae and 
C amoena is as constant as that between either of these and C 
vermis The only difference is that only one character is at pres- 
ent known to mark off C amoena from C helenae The writer 
does not regard this as suflScient reason for not recogmzing the 
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latter as a form separate from C amoena Furthermore, the 
writer believes it probable that other differentiating characters 
will yet be found, and would call special attention to the fact 
that the table above is based upon a fair number of specimens 
of each sex of C amoena and of C helenae, and that each sex of 
C helenae has an average of three ventrals fewer than the cor- 
responding sex of C amoena 

In summary, evidence has been brought forward to show that 
the Carphophis amoena of present conception comprises two 
recognizably distinct geographic races or subspecies, C amoena 
amoena of the Atlantic Coast and eastern Appalachian Moun- 
tains, and C amoena helenae of the region from the western 
Appalachietns to the Mississippi River 

Appended is a diagnosis of the subspecies of Carphophis 

ai Color above generally brown, light color of belly extending onto first or 
second row of dorsal scales, commonly two temporal scutes behind the 
first 

bi Intemosals and prefrontols usually separate C amoena amoena (Say) 
(Connecticut and All^sny County, New York, south to central Floride 
and west into the Appalachian Mountains ) 

h% Intcmasals and pref rentals usually united into two large shields 

C amoena helenae (Kennicott) 
(From central Illinois south through Mississippi and east to north- 
western Alabama, the Tennessee valley in eastern Tennessee and eastern 
Ohio ) 

Ba Color above generally gray or black, light color of belly extending usually 
onto the third row of dorsal scales, commonly a single temporal scute 
behind the first C amoena vermtt (Kennicott) 

(Southeastern Nebraska and central Missouri south through eastern 
Okjahoma, Arkansas, and Louisiana ) 

The writer is under continued obligation to numerous mu- 
seums and curators for cordial welcome to their collections 
Dunng the course of the present study specimens have been ex- 
amined from the United States National Museum, the Museum 
of Comparative Zoology, the Amencan Museum of Natural His- 
tory, the Museum of Zodlogy of the Umversity of Michigan, the 
Zodlogy Depar^ent Museum of Cornell University, and the 
Museum of Kansas Umversity 

UNtyaBjurr or Miohiqan 



A NAME FOR THE BLACK PITUOPHIS 
FROM ALABAMA* 


FRANK N BLANCHARD 

Four years ago I reported • the finding m Mobile County, 
Alabama, of a black bull-snake (Pituophis) by Mr H P Lbding 
of Mobile This was found dea<l early in June, 1919, on the 
“Hall’s Mill Road, m the vicinity of high, sandy hills, near 
Hall’s Mill Creek, Abott’s Station, about 14 miles southwest of 
Mobile ’’ I also reported a second specimen taken alive by Dr 
E D King, Jr , at Grand Bay, 26 miles southwest of Mobile 
This also was taken in 1919, on July 24 or 25 This specimen 
I have since seen and it is m all essential respects like the first, 
except that the throat is immaculate white instead of black 

On July 28, 1920, Mr Loding took a third adult black bull- 
snake at Irvington, a location half-way between the former two 
This has been deposited in the Alabama Natural History Mu- 
seum at University, Alabama 

On April 30, 1924, Mr Lbding secured a fourth adult black 
bull-snake in the same general region as the other three 

The territory over which these four specimens have been 
taken, Mr Lbdmg writes, consists now mostly of Satsuma orange 
and pecan orchards, but was formerly fairly high and dry pine 
lands 

The findmg of these four isolated specimens of black bull- 
snakes and the absence of other records of Pituophis from the 
states of Geoigia, Alabama, Mississippi and Louisiana are suffi- 
cient evidence of a need for a name to designate this Alabama 

* Contnbution from the Zoological Laboratoiy of the Univeraty of 
MwhigsB 

* Copaa, No 81, p 30 
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form In honor of its discoverer I propose for it, therefore, the 
name 

Pituophis lodmgi) new species 

Dmgnosts — ISmiilar to Pituophts melarioleucus (Daudin), but 
almost entirely black above and below 

Type specimen — Museum of Zoology, University of Michi- 
gan, number 58800, collected by H P Loding between Irving- 
ton and Grand Bay, Mobile County, Alabama, April 30, 1924 
Description of type specimen — Ventrals, 215, anal, single 
and entire, 65 divided caudals, upper labials, 8 on each side, 
lower labials, 15 on each side, one preocular on each side, 4 
postoculars on each side, 4 temporals in the first row, rostral 
dividing the mternasals for three-fourths of their length, maxi- 
mum number of scale rows, 29 (27 rows for a short distance an- 
teriorly, and 21 rows at the posterior end), keels on dorsal 
scales prominent above, progressively fainter on the sides, de- 
scending as low as the sixth row anteriorly and the third row 
posteriorly Total length, 1563 millimeters, tail length, 261 
millimeters Sox, male 

The coloration (by reference to Ridgway's CoUrr Standards 
and Nomenclature) is as follows Above, a glossy black, below 
elate color, most of the gular and lower labial scales somewhat 
flecked with a dark shade of cinnamon 

Further specimens of Pitbophis from this region will be 
awaited with interest 


UNivBRaiTY OP Michigan 



A COLLECTION OF AMPHIBIANS AND REP- 
TILES FROM SOUTHEASTERN MISSOURI 
AND SOUTHERN ILLINOIS ♦ 

FRANK N BLANCHARD 

The following collection was made m the course of an au- 
tomobile trip in June, 1923, to the so-called Sunken Lands” 
of Missouri, and to the hilly country of southern Illinois 

The low lands of extreme southeastern Missoun have already 
been largely reclaimed from the Mississippi River by levees and 
drainage ditches Deforestation, ditching and farming arc al- 
tering totally the nature of the country and its animal inhabi- 
tants In the part of southern Illinois most particularly covered, 
Johnson County, there are still some forests and much uncul- 
tivated country The rugged and picturesque aspect of this re- 
gion changes completely and abruptly between Ozark and New 
Bcrnside From hilly farming country with small rural commu- 
nities and unimproved roads, one enters northward a nearly level 
mining region of far less natural attractiveness 

The region covered by this collection is the meeting ground 
of many northern and southern species and ought to be thor- 
oughly studied before the natural conditions have been fur- 
ther changed 

All the specimens in this collection have been deposited m 
the Museum of Zoology of the Umversity of Michigan 

List of Species 

Plethodon QLUTIN0SU8 (Green) — Four adults and three 
young ones (68747) were collected four miles south of Ozark, 

* Contribution from the Zoological Laboratory of the University 
Michigan 
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Illinois, in Johnson County, June 21 They were m a well- 
wooded ravine formed by a permanent stream One adult was 
under a large, rotten log, one juvenile was near or on the roots 
of a plant, the others were taken under damp, flat stones under 
overhanging ledges of rock Another, a juvenile (58748), was 
taken m the same county about 20 miles north of Metropolis, 
on June 20 This one was under a small log near the base of a 
dry wooded slope 

Eurycea lonqicauda (Green) — Two adults (58749-50) 
were taken along with several PUihodon glutinos^ under flat, 
wet stones, under overhanging ledges, in a wooded ravme, 4 miles 
south of Ozark, Johnson County, Illinois, June 21 

Bufo fowleri Garman — The peculiar song of this toad was 
heard at dusk and shortly after dark at Evansville and Cairo, 
Illinois, and at Jackson and Portageville, Missouri One speci- 
men was collected at each of the following places (58767-70) 

4 miles south of East Cape Girardeau, Missouri, June 18, 20 
miles north of Metropolis, Johnson County, Illmois, June 20, 2 
miles southeast of Portageville, Pemiscot County, Missouri, 
June 16 In the small town of Portageville, Missouri, on June 
16, many of these toads were calling shortly after dark By 
means of a flash-light nineteen males and two females were col- 
lected here m a shallow pond in a vacant lot between houses 
This toad, on every occasion lived up to its reputation for being 
more active and harder to catch ^han B amencanua 

Acris gryllus (Le Conte) — Two (68751) were taken at a 
small roadside cattail pond in Johnson C'ounty, Illinois, 20 miles 
north of Metropolis, Juno 20 In Pemiscot County, Missoun, it 
was exccedmgly common Eleven specimens (68752) were col- 
lected along the grassy margin of a brushy lake, 10 miles south- 
east of Portageville, June 16 

Hyla vEfisicoi/oa versicowr (Le Conte) —Near Evans- 
ville, Randolph County, Illmois, the Hylas began to call, at 
dusk and after dark, on June 13, near a small muddy pond lU a 
depression surrounded by trees I sought them with flash-light, 
and, by diligent search, followmg the calls, collected four males 
They were all withm a few inches of the water on the ground 
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Apparently none were back m the trees, although a few may have 
been m the pond It was astonishingly hard to find them even 
when very dose Later in the evening they did not sing at all 
Rana catesbeiana Shaw — One adult (58753) was taken at 
the shady margin of a small cattail pond by the roadside, 20 
miles north of Metropolis, in Johnson County, Illinois, Juno 20 
Rana clamitans Latrcille — Three individuals, a small one 
(58759) and two adults (58760-1), were taken in a biiishy lake 
near the Mississippi levee 10 miles southeast of Portageville, 
Pemiscot County, Missouri, June 16 and 17 

Rana sphfnocepuala Cojic — This frog was seen frequently, 
but not in numbers Two (58755) were collected 10 miles south- 
east of Portageville, Pemiscot County, Missouri, June 17, 
another (58756) was taken 2 miles southeast of Portageville 
June 16, an adult (58762) was collected 4 miles south of Ozark 
in Johnson County, Illinois, June 21, a small one (58757) was 
taken 10 miles northwest of Chester, in Randolph County, Illi- 
nois, June 13, an adult (58758) was taken 3 miles north of 
Redbud, Monroe County, Illinois, June 12 The last was m 
thick vegetation at the edge of a thick woods, 60 feet from a 
stream It was plain dull green above, except for the cream- 
colored lateral folds and the spots 

Rana bylvatica Lc Conte — A single adult (58754) was 
found in thick woods near a stream, 3 miles north of Redbud, 
Monroe County, Illinois, June 12 

ScELOPORUS WDULATus (Latreille) — Four specimens were 
taken, as follows one female (58743) 3 miles north of Redbud, 
Monroe County, Illinois, Juno 12, and a small male (58744) at 
the same place the next day, an adult male (68746) m Massac 
County, 4 imles northwest of Metropolis, Illmoia, June 19, on 
a log in a piece of woods, an adult female (58746) m Johnson 
County, Illinois, about 20 miles north of Metropolis, June 20 
Eumbces fasciatus (Linn6) — Six mdividuals were secured, 
as follows one small one (58737) on a fence in a farm-yard, 3 
miles north of Redbud, Illinois, June 13, one large male (58738) 
with red head found sunning himself on a rock on a river bluff 
about 10 miles northwest of Chester, Randolph County, lUinois, 
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one amall one (58739) 3 miles southeast of Portagevillc, Missoun, 
June 17, two small ones (58740-1) 10 miles southeast of Por- 
tageville, Pemiscot County, Missouri, and one small one (58742) 
in Johnson County, Illinois, about 20 miles north of Metropolis, 
June 20 

Heterooon contobtrix (Lmn6) — One small adult male 
(57718) was taken while crossing a road at midday about 4 miles 
north of Perryville, Perry County, Missoun, June 14 The 
ventral plates number 131, caudals, 44, upper labials, 8, lower 
labials, 10, total length is 522 mm , tail length, 97 mm 

Coluber constrictor constrictor (Linn4) — Two adults 
were found in a wooded ravine in Johnson County, Illinois, about 
4 miles south of Ozark, on June 21 Their scutcllation is as follows 


No Sex 

Scale rows Ventrals Caudals Labials Total 

length 

Tail 

length 

587ie female 

17-10-16 

179 

83 

7 7 

S 9 

1310 mm 

304 mm 

68717 male 

17-16 

173 

92 

7 7 

/ 9 

1210 mm 

323 mm 

In No 

58716 the 

scale 

rows 

become 

19 for some 

distance 


along the middle of the body, by the addition of scales adjacent 
to the median dorsal row 

Elaphe obsolbta obsolbta (Say) — Five specimens were 
taken, as follows A half-grown individual (68732) was found 
lying at full length on the ground in heavy oak woods, 3 miles 
north of Redbud, Monroe County, Illinois, June 13 It made no 
attempt to escape and was gentle to handle This shows a pat- 
tern of dorsal blotches for a little more than half the body length 
On the remaining specunens no pattern is visible, except faintly 
on the antenor portion of the body of 58736 Near the same 
place m which 58732 was taken, a large adult (58733) was found 
on a fence by a farm-house, coiled along the middle rail A large 
male (58734) was found recently dead in the road 7 miles north 
of PerryviUe, m Perry County, Missouri, June 14 A moderate- 
sized female (58735) was found m the road m Cape Girardeau 
County, 2 miles north of Jackson, Missoun, on the same day as 
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the last On June 18 a small adult male was found in the road 
early in the morning in Scott County, alxiut 12 miles south of 
Cape Girardeau, Missouri 

Measurements and scufellations of these specimens are as 
follows 


No Sex 

Seale rows 

Ventrals ( audals 

Labials 

Total 

length 

tail 

length 

58732 female 

2')*^17 

232 

71 

8 8 

13 13 

715 ram 

110 mm 

68733 female 

25-27-10 

231 

63 

8 8 

13 12 

1456+ mm 

215+ inm 

58734 male 

23-25-17 

241 

81 

8 8 

11 n 

1835 mm 

305 mm 

6S735 female 

25-27-10 

235 

76 

8 8 

12 12 

1330 mm 

217 mm 

68736 male 

25-26-17 

233 

84 

8 8 

11 11 

1152 mm 

205 mm 


Elaphe obsoleta C0NF1N18 (Baird and Girard) — Two ex- 
amples of Elaphe obsoleta^ the only ones taken in the Sunken 
Lands'' of Missoun, show a distinct pattern of dorsal blotches 
unlike the series of six taken elsewhere (except for one juvenile 
of the latter group) Both were taken in Pemiscot County, — 
one (58730), in some bushes at the edge of an overflow from a 
drainage ditch alx)ut 2 miles southeast of Porteigeville, the other 
(58731), at the edge of a ditch in the shade of bald cypress beside 
the levee The first has 28 dorsal blotches on the body and the 
second has 32 

Followmg is their scutellation 


No 8ex Scale rows Ventrals Caudals Labials total Tail 

length length 


68730 female 

25-19 

233 

74 

8 8 

11 11 

1024 mm 

177 mnu 

68731 male 

25-27-19 

229 

78 

8 8 

11 11 

1700 mm 

286 inm« 


Natrix erythrogabteb (Forster) — Two adults were dis- 
covered mating among the grass and weeds at the edge of a 
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swampy area adjoining a drainage ditch, a little Ijefore noon of a 
sunny day, June lb Both were secured and kept alive in a cloth 
until the return to Ann Arbor, Michigan, June 25 They were 
transferred to a cement enclosure out of doors, and several largo 
frogs {Rana pipiem) were thrown in with them The snakes 
were very active, and each immediately swallowed two frogs 
During the remainder of the summer the snakes were rarely seen 
unless hunted for Then they would be found coiled, generally 
separately, under the sods and leaves The object m keeping 
them alive was to obtain young ones, but none appeared The 
snakes were transferred to a cool room indoors in late autumn, 
but were found dead in January 

In both snakes the uniform dark dorsal color extended with- 
out interruption down the sides and well onto the ends of the 
ventral plates Below, the female was greenish-yellow anteriorly, 
with a good deal of pink in the middle and posteriorly, and the 
male was pale greenish-yellow over the whole lower surface The 
ventrals of both were flecked with dark at their bases, except 
towards the head 

The body length, measured alive, was about 785 ram in the 
male and 770 mm in the female Each individual lacked the tip 
of the tail They were found in Pemiscot County, Missouri, 
about 1 mile south of Portagevillo 
Their soalation is as follows 

/ 

No Sex Scale rows Ventrals Labials 

68723 male 23-21-23-17 160 8 8 

10 10 

68724 female 23-21-23-17 149 8 8 

10 10 

Natrix FA8C1ATA CONKLUBN 8 Blanchard — One small female 
was taken at the edge of an area of brushy overBowed land at 
the edge of the Mississippi levee in Pemiscot County, 10 miles 
southeast of Portageville, Missouri, June 17 It is m every re- 
spect typical of this subspecies as recently described, and is quite 
within the known range. There are about 14 dorsal saddles on 
the body 
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No Sex Scale rows Ventrals Caudala Labmls Total Tail 

length length 

58725 female 2.^-1 7 137 64 8 8 322 mm 74 mm 

10 11 

Natrix rhombifera (Hallowell) — Two examples were taken 
m Pemiscot County, Missouri, on June 17, a large one about 10 
miles southeast of Portagevillc and a small one about 7 miles 
southeast of Portagcville The first was taken from under a 
large board in a very small stream of flowing water near the 
Mississippi levee, the other was found resting on Hat<*r weeds in 
a ditch among bald cypress 

Scutellation and measurements follow 


No Sex 

Scale rows Ventrals Caudals 

Labials 

Total 

length 

Tail 

length 

68719 mAlo 

26-27-21 

143 

78 

8 8 

12 12 

979 mm 

266 mm 

68720 male 

25-28-21 

144 

71 

8 8 

II 11 

374 mm 

91 mm 


Natrix sipedon sipedon (Linnd) — A small one was taken 
m a muddy stream near overhanging vegetation in Monroe 
County, 3 miles north of Redbud, Illinois, on June 12 The 
half-circular marks on the ventral scales are typical Along the 
middle of the belly was a stripe of bright brick-red The dorsal 
pattern is a little atypical in that the dark saddles, 23 in number, 
are complete on the sides throughout the body length, with no 
lateral alternating spots 

In Johnson County, Illinois, about 20 miles north of Metropo- 
lis a moderate-sized mdividual (68722) was taken, June 20, in the 
grassy margin of a small, cattail pool by the roadside, far from 
any other water Its pattern is a httle pecuhar There are only 
22 dorsal saddles on the body and they are nearly all continuous 
down the sides Furthermore, they are mostly a bnek-red in 
life, darker above and brighter on the aides, and the half-circu- 
lar markings on the ventral plates were also bright reddish, be- 
commg mixed with black postenorly 
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Measurement's and bcutellation follow 

No Sex Scale rows Ventrals Cautlala Liibiala Total Tail 

length length 


5S921 male 

23-17 

142 

75 8 8 

10 10 

293 mm 

78 mm 

58922 female 

23-17 

141 

8 8 

825+ mni 

148+ mm 


11 lU 

Tiiaunophis sauritus proximus (Say) — Four individuals 
were secured One ('>8726) had lx‘( n rec«*ntly killed in the road 
6 miles north of New Madrid, m New Madrid ('ounty, Missoiiii, 
Juno 17 The others were found lune 16 and 17 in open grassy 
places adjoming the overflowed lands by the Mississippi levee in 
Pemiscot County, Missouri, 10 miles southeast of Poitageville 
Scutellation and measurements follow 


No Sex 

Scale 

Vtn- 

Cm- 

L i)>i« 

Total 

Tai! 

Tail length 


rows 

tmls 

dais 

ais 

length 

length 

divided 1)V 
total length 

58726 male 

19-17 

170 

93 

8 8 

10 10 

741 mm 

207 mm 

0 270 

58727 male 

19-17 

174 

100 

8 8 

10 10 

698 mm 

177 min 

0 296 

58728 female 

19-17 

169 

97 

8 8 

10 10 

405 mm 

123 mm 

0 304 

58729 female 

19-17 

173 

105 

8 8 
IfTTo 

813 mm 

240 mm 

0 294 


Tmahnophis 8 IRTALI 8 PARIFTAL18 (Say) — One adult ob- 
served killed at roadside in Monroe County, Illinois, 3 miles 
north of Redbud, June 13 

Sternothkbus odoratus (Latreille) — A small adult (58708) 
was picked up m the road 3 miles southwest of Garners Mills, 
Sahne County, Ilhnois, early in the morning on June 22 

Chelydra SERPENTINA (Linn4) — One (58714) with cara- 
pace 38 mm long was taken about 10 miles southeast of Por- 
tageville, Pemiscot County, Missoun, on June 16 

Terrapenb CAROLINA CAROLINA (Linn4) — Two adults 
(58701-2) were taken in an open woods on a hillside in Johnson 
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County, Illinois, Juno 20, two half-grown individuals (58704-5) 
were found in a wooded ravine 4 miles south of Ozark in John- 
son County, Illinois, June 21 , one adult (58703) was taken on a 
shaded path through woods 4 miles south of East Saint Ixiuis, 
Illinois, June 11, and one adult (5870b) was taken 3 miles north 
of Redbud, Monroe Co , Illinois, June 12 

Tlhkapknf oKNAiA (Agassiz) — One individual (58707) with 
carapact 70 mm long was taken 4 miles north of Rislbud, in 
Monroe County, Illinois, lune 12 

Chhysfmys tLFOANs (Wied) - 'One individual (58711) with 
carapace 215 mm long was taken in Pemiscot ('ounty, Missouii, 
June 17, one (58712) with carapace 50 mm long was taken in 
the same county alxiut 7 miles southeast of Portageville on June 
16, and one (58711) with carapace 39 mm long was taken about 
10 miles southeast of Portageville on Juno 17 

CHRYsiSiMYs BFLLrr DORSALIS (Agassiz) — Two Specimens 
were taken near the Mississipi levee about 10 miles southeast of 
Portageville, in Pemiscot County, Missouri One (58710) has a 
carapace 144 mm long and was taken on June 16, the other 
(68709), which was taken on June 17, has a cai apace only 36 
mm long 
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A LIST OF COLEOPTERA FROM CHARLE- 
VOIX COUNTY, MICHIGAN* 

MELVILLE n HATCH 

In connection with a land and economic survey that wob Ixung 
conducted by th(' Department of Conservation of the State of 
Michigan in Cliaili voix C ounty in the summer of 1Q22, the 
author was engaged to investigate and report on the coleopterous 
fauna of the region With the publication of the report of the 
investigation, it sc'emetl advisable to incorporate the results of a 
study of two other eollections of CoUoptera that were available 
from the same county So that the niatirial on which the 
present list of Coleoptera from Charlevoix County is base d is dc- 
nvod from three sources (1) a collection of about throe hundred 
and forty species made in the years 1919 to 192? in the Beaver 
Islands by Mr Sherman Moore of Detroit, (2) the collection 
of al>out three hundred and five six*cics made by the author on 
Beaver Island and on Carden Island and at Charlevoix, while 
in the employ of the Department of Conservation of tlie State of 
Michigan from August 22 to September 11, 1922, (3) a collec- 
tion of about one hundred and thirty species made for the Depart- 
ment of Conservation of the State of Michigan and the Univer- 
sity of Michigan Museum of Zoblogy by Mr T H HubbelJ 
on Hog Island m July 1921 and at Thumb Lake, Boyne City, 
Boyne Falls, and Norwood Township between July 8 and August 
6, 1923 This last collection was made incidental to a survey 
of the Orthoptera of the region A single species is included 
that was taken by Dr Frank N Blanchard of the University 
of Michigan at Nowland Lake in 1917 From this material the 

Published with the permission of the Director of the Department of 
Conservation of the State of Michigan, a contribution from the Zoological 
Department m the Liberal Arts College, Syracuse University 
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present list numbennK five hundred and eighty species and five 
varieties has been compiled A few undetermined specimens still 
remain in the author’s hands 

The specimens on which the reix)rt is based are deposited in 
the University of Michigan Museum of Zoology and in the pri- 
vate collection of Mr Sherman Moore, duplicate specimens of 
many of the species have \)Qen placed in the private collection of 
the author 

Acknowledgment is due to Mr Moore for the courtesy he has 
shown in rendering accessible the Charlevoix County s^jecimens 
contained in his private collection, and for the help he has 
given in compiling the data on them, as well as for the infor- 
mation he has supplied concerning the conditions m the region 
The author is further indebted to the University of Michigan 
Museum of Zoology for permission to examine Mr Hubbell’s 
specimens and notes, as well as other Charlevoix County Coleop- 
tera in its possession 

Further acknowledgment is due the following coleoptorists 
for help in determining certain of the species Mr Howard Not- 
man, Carabidae and Staphylinulae, Mr J B Wallis, Amanm, 
Dytiscidae and Gynnus, Mr Henry Dietrich, Silphidae, Byr- 
rhidae and Nitiduhdae, Prof F E Blaisdell, Stenusand Hister, 
Dr A Fenyes, Aleochannac, Mr Emil Liljeblad, MordeUidae, 
Dr Edward D Quirsfeld, Elatendae, Mr Frank C Fletcher, 
Tencbnonidae, Mr C A Frost, Pachybrachys, Mr L L Bu- 
chanan, Curcuhonidae, and Prof M W Blackman, Scolytidae 
In addition several of the determinations have been made by 
Mr A W Andrews, with whom Mr Moore has been associated 
in studying his material In every case the authority for the 
determination is indicated m parentheses immediately following 
the name of the species 

Charlevoix County constitutes a portion of the mainland on 
the west shore of the Southern Peninsula of Michigan as well as 
the Beaver Islands, which have been attached to it for political 
and economic rather than for geographical reasons The Beaver 
Islands consist of nine islands lying m the northern end of Lake 
Michigan, from twelve to twenty miles from the neighboring 
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countnes of Emmet aiul Mackinac They have \)een uncovered 
by the progressive lowering of the lakes that formed m the re- 
gion following the retreat of the Wisconsin ice sheet, and so have 
never been connected with the mainland This has been no 
impediment to their occupation by a coleopterous fauna, which 
IS, however, not surprising m view of the alate condition of that 
order The degree of isolation has, moreover, Ix'en insufficient to 
produce any local races, so far as the present investigations in- 
dicate 

Beaver Island, the largest of the Beaver Island group, is 
twelve or fifteen miles long and from two to five miles wide 
Most of the author’s specimens were taken in the vicinity of 
St James at the northern end of the island Portions of the 
island are sandy, supporting a growth of pine and juniper In 
other portions the soil is rich enough for farming operations as 
well as for an abundant growth of Solidago and other lierbage 
There are cedar bogs, beach ponds, and other lakes and ponds 
Faunt Lake is a mile or so long Round Lake is a pond of ex- 
tremely variable size In spring it is large, inundating the aur- 
roundmg fields In summer it shrinks, exposing wide muck 
margins which support an abundant fauna of littoral Coleoptera 
Garden Island is about one and one-half miles north of Bea- 
ver Island, being some five miles m length by two in width The 
interior is high and covered with hardwoods scattered through 
which are abandoned clearings There are also a few small lakes 
Hog Island, three and one-half miles long by one mile wide, 
IS three and one-half miles east of Garden Island The island 
is low and covered with a dense forest Collectmg is possible 
only along the shore and is not good there 

Hat Island, about fourteen hundred feet in diameter, is two 
and one-half miles east of Hog Island It is the breeding ground 
of a large colony of herring gulls and a smaller colony of Cas- 
pian terns 

Squaw Island and Whiskey Island, which are about one and 
One-half miles apart, he about three miles west of the north end 
at Garden Island They are about one-half mile in diameter 
The beaches axe wide and stony, the mtenors are covered with 
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a dense growth of small mivod timber, and from the northeast 
corner of each a long gravel spit extends into the lake 

High Island, called Little Beaver Island on some of the 
earlier charts, is about four miles west of the north end of Bga- 
ver Island It is about four miles long and two miles wide 
The interior is high and covered with hardwoods, which contain 
numerous clearings of the Indians as well as a farm of two hun- 
dred acres 

Trout Island is similar to Squaw Island and Whiskey Island 
and IS about a mile anil a half north of the northwest corner of 
High Island 

Gull Island lies alx)ut seven miles west of the south end of 
High Islam! It is a mile long by half a mile wide The in- 
terior is a dense forest This island is the breedmg-plaec for 
great numbers of herring gulls, and is overrun with rabbits 
which were introduceil a numlxr of years ago by fishermen 

Through the channels between the island run currents which 
are somotunos of considerable strength As a result of these 
currents there is little Ixjach drift Insects blown off the islands 
and falling into the lake are earned away, instead of being 
thrown up on the beach with a sliift in the wind A small 
amount of drift oeeurs on the north end of Beaver Island, on 
the north end of High Island, on the northeast corner of Hog 
Island, and on the southeast corner of Gull Island In addi- 
tion considerable beach drift was observed on the mainland on 
the Lake Michigan beach at Charlevotx and at Pine Lake near 
Boyne City 

In the annotated list the following information is given for 
each of the species (1) the number used in the I^eng Catalogue,^ 
the nomenclature and sequence of which are followed, with a 
few exceptions, (2) the name of the species, followed by the 
authority for the determination m parentheses if he is other than 
the author, and by a question mark (?) if the determination is 
doubtful, (3) the number of specimens exanuned from the re- 
gion, (4) the first and last dates on which specimens were taken, 

^ Leng, C W 1920 Catalogue of the Coleoj^era of Amenca, North of 
Mextico Sherman, Mount Vernon, K Y, 
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(5) the localities at which specimens W(‘io taken, (h) a brief ci- 
tation of the habitat of the species * Sweeping^ refers to the 
collecting of specimens from non-woody plants h( rbage, weeds, 
etc ‘BeatinR* refers to tin collection of specimens from shrubs, 
bushes, and the lower branches of trees 

CICINDELIDAE 

40 CxClNDELA DUODECIMGUTTATA Dcj , 4, JuilC 14 — Sept 5, 
Beaver Is , High Is , Gaiden Is , Ihumb Lake, Ixeach 

50 CiciNDFLA REP\NDA Dej , 23, Juiio 21 -- Aug 2b, Beaver 
Is , Garden Is , High Is , Hog Is , Ihumb Lake, Ixach 

51 CiciNDELA HiRTicoLUH Say, 3, June 14 — July 27, High 
Is , Hog Is , beach The specimens referied here are in- 
termediate between typical htrhadln and rhodetms All 
show some evidence of the humeral lunule, or of the lateral 
portion of the middle band, or both, on the disc of the elydron 

51b CiciNDFLA HiRTicoLLis RHODENR 18 Caldcr, 6, Juiie 14 — 
Aug 18, Beaver Is , High Is , Ixeach The specimens as- 
signed somewhat doubtfully to this Atlantic Coast variety 
vary from individuals having only the apical margins (rem- 
nant of apical lunule) and humerus of elytra marked, to in- 
dividuals with the lateral margin marked, or with an indis- 
tinct sutural spot just behind the middle (a remnant of the 
median apex of the middle band), or both 
53 CiciNDELA TRANquKBARicA Hcrbst, 8, May 26 — Sept 5, 
Beaver Is , Garden Is , High Is , beach and other exposed 
sandy areas 

59 CiciNDELA LONGiLABRis Say, 2, May 26 — Aug 26, Beaver 
Is , Garden Is , beach and other exposed sandy areas 
74 CiciNDELA PUNCTULATA Oliv , 2, July 28 — Aug 22, Hog 
Is, Charlevoix, beach 


CARABIDAE 

162 Sphakroderus lecontei Dej , 1, Aug 23, Beaver Is, 
under cover on damp ground 
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171 Carabus SEHRATU8 Say, 4, July 7 — Sept 8, Beaver Is , 
High Is , Hog Is , under cover on damp ground about beach 
pool, m molasses trap 

180 Calosoma SCRUTATOR Fab , 1 , Aug 22, Charlevoix, frag- 
ment found in beach drift 

183 Calosoma frigidum Kby , 1, July 10, Beaver Is 

204 Calosoma calidum Fab, 1, July 19, Boyne City, under 
stone on dry sandy ground 

228 Elaphrus fulginosus Say, 3, July 28 — Sept 1 (dead 
on latter date), Beaver Is , Garden Is , beach 

233 Elaphrus ruscarius Say, 3, June 23 — July 14, High Is , 
GuU Is 

247 Notiophilus semistbiatus Say, 1, July 16, Thumb Lake, 
in grass 

324 Dyschirius nioripes I^c (dot by Notman) 9, June 6 — 
Aug 31, Beaver Is, High Is, Gull Is, under cover on 
beach, on mud bank 

330 Dyschirius LONGULUS Ijoc (dot by Notman) 3, June 2 — 
Aug 27, Beaver Is , High Is , Hog Is , under cover on 
befich 

359 Clivina IMPRE88IFRON8 Lcc , 4, July 8 — Aug 27, High 
Is , Gull Is , Charlevoix, beach One of the specimens de- 
parts from the typical for the species m that it is dark ex- 
cept the legs 

416 Bembidion (Odontium) /carinula Chd , 14, Juno 2 — 
Aug 18, Garden Is , High Is , Hog Is , beach 

438 Bembidion (Eudromus) nitidum (Kby), 4, June 2 — 
Sept 8, Beaver Is , High Is , under cover on sandy ground, 
under gravel on beach 

540 Bembidion (Pebyphus) tbansvbbsalb Dej , 12, Juno 2 — 
Aug 25, Beaver Is , Garden Is , High Is , Hog Is , GuU Is , 
under gravel and bqards on damp beach 

573 Bembidion (Pebyphus) scopulinum (Kby ), 16, June 2 — 
Aug 29, Beaver Is , High Is , under gravel on beach 

691 Bembidion (Pebyphus) honestum Say, 2, Aug 24, Hog 
Is , under gravel on damp beach 

648 Bembidion (Notapuub) posticum (Hald } (det by Not- 
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man), 4, Stpt G 8, Btavcr Is , under cover and on sand 
of damp beach 

655 Bkmbidion (Notaphus) iNTKRMboiuM (Kby ), 20, Auk 

22-27, Beaver Is, Charkvoix, under cover on damp beach, 
on mud bank 

660 Bfmbidion (Notapiius) varieoatum Say, 5, Aug 22 — 
Sept 1, Beaver Is , Charlevoix, on mud bank, under gravel 
and boards on l>each 

708 Bembidion (Notapiius) aebtivum Csy (det by Notman), 
1, Aug 31, Beaver Is , on mud bank 

713 Bembidion (NoiAPrurs) decipij-es Dej (det by Notman), 
1, Aug 31, Beaver Is , on mud bank 

723 Bembidion (Notapiius) vprsicolou (Lee) (det by Not- 
man), 3, Aug 27 — Sept 1, Beaver Is , on mud bank, under 
gravel and boards on beach 

805 Tachyuua iNCUHVA (Say) (det by Notman), 5, Aug 30 — 
Sept 1, Beaver Is , under cover on dry ground, under cover 
on beach 

890 Tachyta NANA (Gyll ), 1, June 2, High Is , beach 

901 Patrobus longicornis (Say), 10, June 14 Sept 7, Bea- 
ver Is , Garden Is , High Is , Hog Is , under cover on damp 
ground, under cover on beach 

929 Myas coracinus (Say), 1, Aug 29, Beaver Is , under 
board on dry ground in open woods 

1006 Ptfrobtichus ADOxus (Say), 2, July 21 — Aug 22, High 
Is , Thumb Lake, molasses trap m hardwoods 

1093 Euferonta coracina (Newm ), 41, *May 27 — Sept 8, 
Beaver Is , Garden Is , High Is , Hog Is , under cover, es- 
pecially on damp ground, but likewise m drier situations, on 
beach, etc , under bark 

1102 PoEciLUS LucuBLANDUs Say, 18, May 27 — Aug 30, Bea- 
ver Is , Garden Is , High Is , Charlevoix, under cover m dry 
situations, on beach 

1174 Omaseus caudicalis (Say), 1, Sept 7, Beaver Is , un- 
der cover on beach 

1176 Omaseus luctuosus (Dej ), 1, Aug 24, Garden Is , un- 
der cover on damp ground 
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1176 Omaseus corvjnus (Dcj ), 4, Aug 23-24, Beaver Is , 
Clarden Is , under cover on beach and on damp giouud 
1178 Dysioius mutus (Say), 1, Aug 30, Beaver Is , under 
cover on dry giound 

1181 PsFUDAKOUTOB ERYTHROPU8 (Dej ), 8, July 28 — Sept 7, 
Beaver Is , Garden Is , Hog Is , under cover on damp 
ground, on dry sand, on dry ground, on beach 
1188 Bothrioptehus pikNNS’iLVANicus (Lee ), 1, June 6, High 
Is , under cover on l)each 

1194 Bothrioptfrus LUCZOTi (Dej ) (dot by Notinan), 3, Jime 
2 — Sept 2*), Beaver Is , High Is , under cover on beach 
1262 Leiocnemis avida (Say), 3, July 14 — Aug 31, Beaver 
Is , Gull Is , under cover on dry ground 
1272 Bradytus latior Kby , 1, Aug 31, Beaver Is, under 
cover on dry ground 

1281 Percosia 0 BB 8 A (Say), 7, July 10 — Sept 8, Beaver Is, 
Garden Is , Hog Is , under cover on sandy ground , beach 
drift, floating on surface of Lake Michigan one to two miles 
off shore 

1309 Celia hemotesthiata Dej (dot checked by Wallis), 19, 
Aug 23 — Sept 5, Beaver Is, under cover on beach, on 
sandy ground, and on dry ground 
1350 Celia sudaenea I^c (det by Wallis), 2, Aug 26-30, 
Beaver Is , unde r cover on dry ground and on sandy ground 
1372 Celia musculus (Say) (slet checked by Wallis), 34, Aug 
24 — Sept 9, Beaver Is , Hog Is , under cover and gravel on 
damp beach and on dry sandy ground 
1386 Amara iMPUNcncoLLis Say, 1, June 1, Beaver Is, 
beach 

1389 Amara FALLAX Lee (det by Wallis), 3, July 8 — Sept 2, 
Beaver Is , Boyne Falls, Boyne City, under cover on dry 
ground, swept from grass 

1414 Amara coNVEXA Lee (det by Wallis), 4, Aug 22 — Sept 
7, Beaver Is , Charlevoix, under cover on beach and on dry 
sandy ground 

1415 Amara polita Lee (?), 1, May 31, Gull Is , on sand m 
gull rookery 
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1444 Rfmbus obtuba Lee , 1 , Sept 8, Beaver Is ^ under cover 
on damp bt^ach 

1471 Badibtfk pulchellub I^c , 1, June 14, High Is , beach 

1482 Calathus gufgahiub Dej , 2, June 2 — Aug 30, Beaver 
Is , High Is , undf r cover on dry ground 

1489 PnisTODACTiL^ iMPUNCTATA (Say) (det by Notman), 1, 
Sept 9, Beav(r Is , under decaying fungus 

1489a PaisTODAcnLA convexa Csy (det by Notman), 1, 
Sept b, Beaver Is , unrier decaying f ungas 

1513 Ancitomi*nub ofcenb Say, Oct S, High Is , under 
bark 

1514 Anchomenus sinuatus Dej , 1, May 27, Garden Is, 
under log 

1519 Anchomfnus uefefxus Lee, 5, July 7 — Aug 13, High 
Is , Hog Is , beach 

1523 Anchomfnus nr c crus Say, 2, July 8, Gull Is 

1537a ActONum frranb surcoudajum Lee , bO, May 27 — Sept 
6, Beaver Is , Garden Is , Hog Is , Whiskey Is , Boyne City, 
Thumb Lake, under cover on and near Uach, swept from 
vegetation on beach 

1541 Aoonum mut^tum G & II, 1, July 8, Boyne City, m 
pasture 

1546 Aoonum affine Kby , 1, June 2, High Is , beach 

1553 Agonum (upripennis (Say), 18, June 7 — Sept 8, 
Beaver Is , High Is , Hog Is , under cover on sandy ground, 
on dry ground, on beach, and on damp sand about a beach 
pool 

1567 Agonum placidum (Say), 4, July 16— Aug 31, Beaver 
Is , High Is , Coyne Falls, under cover on dry ground and 
on dry sandy ground, at light 

1570 Aoonum cupreum Dej, 4, June 2 — Aug 27, Beaver 
Is , High Is , Charlevoix, under cover on beach 

1573 Agonum bogemanni (Gyll ), 1, June 7, High Is , beach 

1574 Agonum quadripunctatum (Dej ), 4, June 1-14, Beaver 
Is , High Is , beach 

1679 CiRCiNALiA CRENisTRiATA Lee , 17, July 10 — Aug 31, 
Beaver Is, Charlevoix, under cover on beach, under cover 
on dry ground (15 specimens), beach drift 
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Europhilus LBNI8 Doj , 6, July 8 — Aug 23, Beaver le , 

Boyne Falls, Thumb Lake, under cover on lx;ach, sweeping 
in marshy areas, in grass on ground, on ground and in mo- 
lasses trap m hardwoods 

1586 Aoonum gemellum Lee, 1, Aug 24, Hog Is, under 
cover on damp ground 

1612 Casnonia pknn 81 i,vanica L, 1, July 8, Gull Is 

1620 Gaeebjta BicoLOR Drury, 2, June 13 — Oct 5, High Is , 
beach, under bark 

1642 Lebia ATRiVENTRis Sfiy, 2, June 6, High Is , under 
cover on beach 

1666 Lebia vibidis Say, 5, June 1 — Aug 29, Beaver Is , 
High Is , Gull Is , sweeping raspberry and rose bushes in 
clearing m woods, lieach drift 

1665b Lebia viridis moesta Lee, 2, June 2 — Aug 24, 
High Is , Hog Is , sweeping, probably from Solidago flowers 

1667 Lebia ornata Say, 1, July 31, Bo 3 me Falls, sweeping 
m swamp 

1672 Lebia fuscata Dej , 1, July 8, Gull Is 

1676 Lebia scapularis Dej , 8, June 16, High Is , sweeping 

1681 Lebia vittata Fab , 1 , June 1 , Beaver Is 

1696 Bleciirus quabratos (Duft ), 11, Juno 2 — Sept 8, 
Beaver Is , High Is , Thumb Lake, Boyne City, under cover 
on beach, on dry sandy ground on dry ground, on ground 
in hardwoods, under bark' 

1738 Ctmindis cRiBRicoLLis Dej , 1 , Aug 29, under cover on 
dry ground in open woods 

1746 Cymindis pilosa Say, 34, Aug 26 — Sept 9, Beaver 
Is , under cover on dry ground and on dry sandy ground 
The species of this genus are stated by Horn (Trane Am Ent 
Soc , 10 149) to be apterous, and this usually appears to be 
the case, but one specimen of this species m the author’s 
collection from Cheyboygan County has fully developed and 
apparently functional wings This is, perhaps, significant, as 
suggesting the way in which this usually apterous group might 
make its way to the islands 

1775 Bbachinub JANTHiNipsNms (Dej ) (det by Nbtman), 2, 
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Sept 8, Beaver Is , under cover on damp margin of Ix'ach 
pool 

BaACHTNUS REJfciCTus Lee (det by Notman), 1, Sept 8, 
Beaver Is , under cover on damp margin of beach pool 

1806 Chlaenius tomi-jmtosus Say, 2, Aug 18-2b, Beaver 
Is , High Is , under cover on sandy ground , beach drift 

1812 Chlaenius harpalinus Esch , 1, Aug 23, Beaver Is, 
under cover on beach 

1814 Chlaenius impunctifrons Say, 1, July 23, Hog Is 

1817 Chlaenius pennsylvank us Say, 14, June b — vSept 8, 
Beaver Is , High Is , under cover on damp beach, on sandy 
ground, and on dry ground 

1819 Chlaenius brevilabris Lee, 47, May 27 — Sept 7, 
Beaver Is, Garden Is, Hog Is, High Is, Boyne City, 
under cover on dry ground , under cover on beach 

1821 Chlafnius TRICOLOR Dej , 6, Juno 23 — Sept 8, Beaver 
Is , Hog Is , under cover on beach 

1822 Chlaenius nemoralis Say, 2, June 23— Aug 27, 
Beaver Is , Hog Is , under cover on beach 

1830 Chlaenius solitarius Say, 18, June 6 — Sept 20, 
Beaver Is , High Is , under gravel on damp beach 

1846 ("hlaenius sericeus Forst , 8, June 14 — Sept 8, Beaver 
Is , Garden Is , High Is , under cover on dry ground and on 
damp beach 

1860 Brachylobus lithophilus (Say), 1, Aug 23, Beaver 
Is , under cover on beach 

1882 Nothopus VALENs Cay , 1 , Aug 22, CharlevoLx, beach 

1896 Harpalus caliginosus (Fab ), extremely abundant, Aug 
18 — Sept 8, Beaver Is, High Is , occurred mostly under 
cover m vicinity of recently harvested gram fields (Aug 31), 
where, before the gram had been cut, they had been seen in 
great numbers on the stalks apparently feeding on the kern- 
els, beach drift, under cover on beach and on sandy ground 

1897 Harpalxts ehraticus Say, extremely abundant, July 21 
— Sept 9, Beaver Is , Garden Is , Thxunb Lake, extremely 
abundant under cover on dry sandy ground, also under 
cover on beach, molasses trap in hardwoods, a single speci- 
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men found dead at the l)ottom of a pitcher-plant leaf {Sar~ 
racenia purpxtrea L ) in sphagnum bog within fifty feet of a 
field where the beetles were abundant 

1903 Habpalus viRiDiABNFUS Bcauv , 7, June 2— Aug 31, 
Beaver Is , High Is , under cover on beach and on dry 
ground 

1910 Harpalus erythropus r)ej , 6, Aug 22 — Sept 8, 
Beaver Is , Charlevoix, under cover on beach and on dry 
ground 

1915 Harpalus compah Lee, 35, Aug 22 — 29, Beaver Is, 
Hog Is , Charlevoix, under cover on l^aeh, on damp ground, 
on sandy ground, and on dry ground in open woods 

1922 Harpalus faunus Say (?), 1, Aug 30, Beaver Is, 
under cover on dry ground 

1925 Harpalus pennsyt vank us DeG , 14, July 8 — Sept 7, 
Beaver Is , Gull Is , High Is , Charlevoix, Boyne City, under 
cover on dry sandy ground, on beach, and on dry ground in 
open woods 

1933 Harpalus viDuus I^c 3, June 1 — Aug 22, Beaver 
Is , Hog Is , Charlevoix, under cover on liearh 

1934 Harpalus latickps Ia'C (‘^), 1, June 1, Beaver Is , beach 

1941 Harpalus cautus Dej (det by Notman), 1, Aug 31, 

Beaver Is , under cover on dry ground 

1944 Harpalus plfuriticus Kby , 1, Sept 5, Beaver Is, 
under cover on dry sandy/ ground 

1956 Harpalus herbivagus Say, 2, Aug 22 — Sept 1, under 
cover on beach 

2070 Triplectrus carbon arius (Say), 1, Aug 30, Beaver 
Is , under cover on dry ground 

2088 Anisodac'Tylus nigfrrimus Dej , 1 , under gravel on 
beach 

2090 Anibodactylus nigrita Dej, 5, Aug 24 — Sept 8, 
Beaver Is , Garden Is , under cover on damp beach, on 
damp groimd, on dry ground 

2091 Anibodactylus interpunctatus Kby, 1, Jime 14, High 
Is , beach 

2112 PsEUDAMPHASiA SEHicEA (Harns), 2, Jime 14 — ^July 7, 
High Is , beach 
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2126 Anadaptuh disloidfus (Dej ), 2, July 7, High Ih 

2127 Anadaptub baltimohi* nbis (Sa\), 3, July 7^ — Aug 31, 
Boaver Is , High Is , under cover on dry giound 

2132 Anisotarsi/s ham Blatch , 1, Sept 5, Beaver Is , under 
cover on sandy ground 

2138 Anisotaksub testa (KITS (Hald ), 15, Aug 26 — Sept 8, 
Beaver Is , under cover on sandy ground and on diy ground, 
one Hpeeinicn on stalk (jf Lngeron ipparcntly tating soe<ls 

2139 Anihoj \R8Us TFRMiVArts (Say), 1, Aug 30, Beaver Ih , 
under cover on diy giound 

2158 Tai^uycilluh nk^iUinus (Dej ), 1, July 14, Cull Is 

2159 TaiLrAKTHRUs cidiipennis (Hald ), 1, lune 2, High Is , 
beach 

2218 Stenolophus ochropizus (Say), 1, June 2, High Is, 
tjeach 

2234 Stinolophus plebfjus Dej 2, Sept 1, Beaver Is , 
under gravel on beach 

2236 Stfnolophuh iuscaitts Dc'i (det by Notman), 4, Sept 
1 7, under gravel on beach 

2238 Stfnolopkus conjunctus Say (dot by Notman), 10, 
May 16 — Sept 1, Beaver Is, Gull Is, under cover on 
sandy ground, on dry ground, and on gravel l>each 

2247 Tachistodes pauperculub Dej (dot by Notman), 4, 
July 8 “Sept 7, Beaver Is, Gull Is , Boyne C ity, herbage 
along beach 

2251 Agonoderus unfola (Fab), 2, June 14 — Aug 24, 
High Is , biath 

2261 Agonoderus comma (Fab), 10, June 2 — Sept 8, 
Beaver Is , High Is , under cover on beach, on dry ground, 
on mud bank, and about beaich pool 

omophronidab 

2284 Omophron americaxum Dej , 1, July 7, High Is 

HALIPLIDAE 

2301 Haliplto triopsis Say, 1, Aug 26, Beaver Is , aquatic 
Chara, Faunt Lake 
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2305 Haliplus cribrarius IjCc , 1 , Sept 1 , Beaver Is , 
aquatic shallow beach pond 

2318 Haliplus immaculicollis Harr , 16, July 17 — Sept 7, 
Beaver Is , Thumb Lake, aquatic beach ponds, submerged 
vegetation in lake in bog, ditch m bog 

2324 Pfltodytes TOHTULOsus Rbts , 3 , July 17, Thumb Lake, 
aquatic vegetation choked pond 

DTTISCIDAE 

2351 Laccophilus maculosus (Germ), 91, July 17 — Sept 7, 
Beaver Is , High Is , Thumb Lake, aquatic 76 specimens 
from beach ponds, streamlets running down lieach from ad- 
jacent cedar bog, muck margm of Round Lake, submerged 
vegetation of lake in bog ' 

2374 Dksmopachria convbxa (Aube), 1, Sept 6, Beaver Is , 
aquatic marshy area in Faunt Lake 

2390 Bidessus APFiNis (Say), 23, July 8 — Sept 8, Beaver Is, 
Boyne City, Thumb Lake, aquatic streamlets running down 
beach from adjacent cedar bog, beach ponds, ponds by road 
through cedar bog, aquatic vegetation by margm of lakes 
and ponds, bog lake 

2395 Bidessus FU8CATUS (Cr ), 1, Aug 13, Hog Is , pool on 
beach 

2403 CoELAMBUs PUNCTATU8,(Say), 47, June 23 — Sept 25, 
Beaver Is , High Is , Thumb Lake, aquatic beach ponds, 
ditch m bog 

2408 CoKLAMBUs turbidus (Lcc ), 43, Sept 1-7, Beaver Is , 
aquatic beach ponds 

2414 CoELAMBUs SBLLATUs (Lec ), 7, Sept 1-7, Beaver Is , 
aquatic beach ponds 

2424 COELAMBUS iMPRKSso-PUNCTATus (Sch ), 6, June 1 — 
Sept 7, Beaver Is , aquatic muck margm of Round Lake, 
marshy area along Faunt Lake, beach ponds 

2425 CosLAMBUB LACcoPHiLmuB (Lec ), 1, Sept 6, Beaver 
Is , aquatic marshy area m Faunt Lake 

2426 COELAMBUS sYLVANus Fall, 9, Aug 25 — Sept 8; Beaver 
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Is , aquatic beach ponds, pools by road through cedar bog, 
muck shore of JElound Lake 

2428 l>ERONECTES DEPHFBSU8 (Fab ) (det by Wallis), 6, Aug 
23-25 Beaver Is , aquatic small streamlets running down 
beach from adjacent cedar bog, beach ponds 
2447 Hydroporus undulatus Say (dot by Wallis), 5, June 23 
— Sept 7, Beaver Is, High Is, aquatic submerged V(*ge- 
tation in Faunt Lake, beach ponds 
2454 Hydroporus consimilis I^ec (det by Wallis), 130 Aug 
2b — Sept 6, Beaver Is, aquatic submerged vegetation 
in Faunt Lake 

2493 Hydroporus tenbbrosus Lee (det by Wallis), 1, Aug 

30, Beaver Is , aquatic pools by road through cedar bog 
2501 Hydroporus tristis (Payk ) (? det by Wallis), 1, Ang 31, 

Beaver Is , aquatic muck shore of Round Lake 
2508 Hydroporus signatus Mann (det by Walhs), 5, Aug 

31, Beaver Is , aquatic muck margin of Round Lake 
2514 Hydroporus nicer Say (det by Wallis), 2, Sept 6, 

Beaver Is , aquatic marshy area in Faunt Lake 

Hydroporus dentellus Fall (det by Wallis), 2, Aug 30, 

Beaver Is , aquatic pools by road through cedar bog 

Hydroporus striola Gyll (det by Wallis), 1, Sept 6, 

Beaver Is , aquatic marshy area in Faunt Lake 

Agabus bubfuscatus Shp (? det by Wallis), 2, Aug 30, 
Beaver Is , aquatic pools by road through cedar bog 
2575 Agabus anthhacinus Mann (det by Wallis), 1 , Aug 30, 
Beaver Is , aquatic pools by road ihrou{^ cedar bog 
2594 Ilybius ignarus Lee (det by Wallis), 1 , Aug 30, Bea- 
ver Is , aquatic pools by road through cedar bog 
2598 Ilybius BiGirTTULus (Germ ) (? det by Wallis), 3, Aug 
22-30, Beaver Is , Charlevoix, aquatic pools by road 
through cedar bog, under board m mud by teach pool 
2810 COPTOTOMUS iNTEBROGATUS (Fab), 1, Sept 6, Beaver 
Is , aquatic marshy area m Faunt Lake 
2616 Rhantus BiNOTATUS (Harr ), 9, Aug 18 — Sept 1, Bea- 
ver Is , High Is , aquatic beach pool, marshy area by 
Faunt Lake, pools by road through cedar bog, beach drift 
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2623 Rhantus bistriatub (Bcrgst ), 1, July 10, Beaver Is, 
beach drift 

2636 Dytibcus pascivbntkis Say, 4, July 7 — Oct 3, Beaver 
Is , High Is , Hog Is 

2647 Hydaticus 8TAGNALI8 (Fab ), 2, July 10 — Aug 13, Bea- 
ver Is , Hog Is , beach drift One of the specimens is with- 
out the light stripes on the elytra 

2651 Acilius BFMisuLCATUfe Aube, 23, July 17 — Sept 9, 
Beaver Is, High Is, C'harlevoix, Thumb Lake, floating on 
surface of Lake Michigan one to two miles off Hog Is , 
aquatic beach ponds, pools by road through cedar bog, 
aquatic vegetation of lakes and ponds, l>eaeh drift 

QYBINIDAE 

2679 Dineuteb niqrior Rbts , 9, June 21 — Sept 25, Bea- 
ver Is , High Is , sui face of beach pools and small lakes 

2680 Dineutfb americanus Say, 4, Aug 22 31, Beaver Is, 
Charlevoix, surface of beach pools 

2681 Dineuteb hornii Rbts , 2, June 1 — Sept 6, Beaver Is , 
surface of Faunt Lake in marshy area 

2684 Gyrinus minutos Fab , 3, June 28, High Is , surface 
of small lakes 

Gyrinus lkcontei Fall (det by Wallis), 106, Aug 22 — 

Sept 8, Beaver Is , Charlevoix, surface of beach ponds, 
pools by road through cedar bog, ditch 

HYDROPHILIDAB 

2739 Hblophorus tuberculatus Gyll , 1, Aug 13, Hog Is, 
aquatic 

2750 Hblophorus lineatus Say, 2, June 15 — July 8, Gull Is , 
aquatic 

2764 Hydrochus squamifer Lee, 5, Aug 25 — Sept 8, Bea- 
ver Is , aquatic beach ponds, pools by road through cedar 
bog 

2777 Bbrosub PEREQRiNUB (Hbst ), 8, Aug 24 — Sept 7, Bea- 
ver Is , Garden Is , aquatic submerged vegetation near 
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shore of Faunt Lake, beach ponds, undt r cover on damp 
beach 

2784 Bfhosus striatus (Say), 30, Aug 25 - Sept 7, Beaver 
Is , a<|uatic at margins of beach ponds, muck margin of 
Round Lake, suhinciged \fgetation in ^au^t Lake 

2795 IlYDRorniLUft omesATus Say, 2, Aug 18 — Sept 2, Bea* 
ver Is , High Is , aquatic beach ponds, la^ach diift 

2805 Tropistfrnub olabkr (Hbst ), 2, June 14 — July 30, 
High Is , Ihumb Lake, ditch in bog 

2800 Tropistfrnls mixtus (Lee), 4, Aug 10-30, Beaver Is , 
Hog Is, aijuatic pools by road through ccdai l)og, Ixach 
drift 

2807 Tropist^rnus lateralis (lab), 33, June 16- Sept 7, 
Beaver Is , High Is , Charlevoix, aquatic beach ponds, 
muck margins and in vegetation of small lakes, lx?aeh drift, 
at sugar on tree m evening 

2808 Hydrobius FUSCIPF8 L , 8, July 7 — Sept 8, Beaver Is , 
High Is , Hog Is , aquatic beach ponds, pools by road 
through cedar bog, beach drift 

2810 Hydrobius GLOBOSUS (Say), 1, Sept 1, Beaver Is, 
aquatic beach fx>nd 

2818 Paracymus dfsp>ctus (Lee) (?), 1, Aug 24, Garden 
Is , under stone on wet beach 

2819 Paracymus subcupreus (Say), 13, Aug 30— Sept 8, 
Beaver Is , aquatic pools by road through cedar bog, beach 
ponds 

2834 Enochrus NEBUL 08 U 8 (Say), 5, July 8 — Sept 6, Beaver 
Is , Gull Is , Boyne City, aquatic be^ch ponds, marshy 
area in Faunt Lake 

2835 Enochrus ochraceus (Melsh ), 1, Sept 6, Beaver Is, 
aquatic marshy area in Faunt Lake 

2861 Cymbiodyta blanchabdi Horn, 11, Juno 16 — Sept 7, 
Beaver Is , High Is , aquatic beach ponds, pools by road 
through cedar bog, muck margin of Round Lake 

2863 Helocombus bifidus (Lee), 1, Sept 6, Beaver la, 
aquatic marshy area in Faunt Lake 

2864 Laccobius AQiLis Rand , 63, July 28-- Sept 7, Beaver 
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Is , Garden Is , found bunod in sand at water-level of beach 
ponds and small streamlets running down beach from adja- 
cent cedar bog 

2867 SPHA.EHIDIUM 8 CARABAE 01 DFS {L), 4, July 8 — Sept 2, 
Beaver Is , High Is , Boyne City, cattle dung 

2885 Cbrcyon pygmaeus (Illig) (?), 9, Sept 2 9, Beaver Is , 
cattle dung 

2899 Cbyptopleurum minutwm (Fab), 1, Sept 2, Beaver 
Is , cattle dung 


BILPI1IDA& 

2912 Necrophorus sayi Lap , 2, July 19, Thumb Lake, car- 
rion 

2913 Necrophorus orbicollis Say, 21, July 19 — Sept 9, 
Beaver Is , Thumb Lake, cariion 

2918 Necrophorus pustulatus Hersch , 2, July 19 — Sept 4, 
Beaver Is , Thumb Lak(>, carrion 

2919 Necrophorus vespilloibes Hbst 11, July 19, Thumb 
Lake, carrion 

2920 Necrophhous tomentosus Web , 25, July 19 — Sept 
4, Beaver Is , Thumb Lake, carrion 

2922 SiLPiiA (Necrodes) subinamensts Fab , 25, July 21 — 
Sept 4, Beaver Is , Thumb Ijake, carrion 

2923 SiLPHA (Thanatophilus) eapponica Hbst , 6, July 27 — 
Sept 2, Beaver Is , Higli Is , carrion 

2927 Silpha novfbohacensis Forst, 8, July 21 — Sept 2, 
Beaver Is , Garden Is , Thumb Lake, camon 

2928 Silpha americaka L, 1, July 21, Thumb Lake, car- 
rion 

2951 Cholkva babillaris Say (det by Dietnch), 8, July 
19 — Sept 10, Beaver Is, Thumb Lake, carnon 

2952 Choleva clavicornis (Lee), 10, July 21 — Aug 31, 
Beaver Is , Thumb liakc, carnon 

2957 Pmonochaeta opaca (Say), 1, July 19, Thumb Lake, 
camon 

3003 Ahisotoma collaris Lee (det by Dietnch), 1, Sept 
6, Beaver Is , damp sand on beach 
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SCYDMARNIDAE 

3216 Eumickus motschui^kii (Lee), 1, Sept 1, Beaver Is, 
under cover on gravel beach 

STAPHYLINIDAL 

3424 Acidota ckbnata (Fab) (?), 3, June 2-14, High Is, 
beach 

3461 Gpodromicus bhunneus (Say), 7 June 1 — Aug 27, Bea- 
ver Is , High Is , under cover on beach 
3508 Trogophlof us PHLO^OPOR 1 NUS Lee (dot by Notman), 1 , 
Sept 5, Beaver Is , fungus 

3596 FLArysiETHUs americanus Erichs (det by Notman), 
1, Aug 22, Charlevoiv, cattle dung 

Stfnos ANA8TOMOZAN8 Csy (clct by Blaisdell), 1, Aug 

31, Beaver Is , muck bank 

3787 Stenus stygicus Say (det by Blaisdell), 19, Aug 23 — 
Sept 7, Beaver Is , Garden Is , under cover on damp or 
wet beach, on muck bank 

Stenus millepohus Csy (det by Blaisdell), 1, Aug 23, 

Beaver Is , under cover on damp beach 
3908 Gastrolobium bicolor (Grav), 13, June 3 — Sept 7, 
Beaver Is , Garden Is , Hog Is , under cover on damp beach 
3026 Hebperobium pallipes (Grav ), 2, July 16-28, Garden 
Is , Hog Is , under eover on beach 
3932 Hebperobium bellatum (Lee ), 2, Sept 8, Beaver Is , 
under cover on damp beach 

3962 Paederus (Paederillus) littorarius Grav , 4, May 
16 — Sept 25, under cover on dry ground 
4016 Tbtartopeus punctulatub (IjCo ), 2, Aug 29-31, Bea- 
ver Is , under cover on gravel beach, under cover on dry 
ground 

4106 Trachtbectub conpluentub (Say), 4, May 16 — Sept 10, 
Beaver Is , Garden Is , High Is , m rotten wood 
4272 Abtenub niscoptn^cTATVs (Say), 1, Aug 30, Beaver Is , 
under cover on dry ground 
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4285 Nudobius CEPHALU8 (Say), 4, Juno 2 — Sept 8, Beaver 
Is , High Is , under bark of decaying balsain trunk, beach 

4308 Gybohypnus hamatus (Say), 8, June 2 15, High Is, 
Gull Is , under cover on beach 

4319 Gyrohtpnus gulaius (Lee), 1, Aug 31, Beaver Is, 
under cover on dry ground 

4384 Philonthus POLiTtrs (L )i 6, July 21 — Sept 4, Beaver 
Is , Thumb Lake, carrion 

Philonthus tetragonocephalus Notinan, 1, Aug 13, 

Hog Is 

4418 PiiiiiONTHUS QUADKICOLU8 Horn (?), 10, May 29 — Sept 
9, Beaver Is , High Is , Garden Is , Gull Is , Whiskey Is , 
Boyne City, Thumb Lake, carrion, cattle dimg, vegetation 
on beach 

Philonthus crulntatus Gmel , 10, July 8 — Sept 2, 

Beaver Is , High Is , Garden Is , Charlevoix, Boyne City, 
carrion, cattle dung, under cover on Ix'ach, vegetation on 
beach 

4431 Philonthus pulvipfs (Fab), 2, Aug 30-31, Beaver Is , 
under cover on dry ground 

4473 Philonthus hicrophthalhus Horn I , Aug 31 , Bea- 
ver Is , cattle dung 

4474 Philonthus cephalicus Csy (det by Notman), 1, Aug 
31, Beaver Is , carrion 

4489 Philonthus coNFBRTbs Lee , 2, June 1-16, Beaver Is , 
High Is , beach 

4546 Staphylinus violaceus Grav , 4, June 5 — Sept 10, Bea- 
ver Is , High Is , Thumb Lake, under bark of rotten log, 
carrion 

4552 Ontholestes ciNGULATUs (Grav ), 7, July 21 — Sept 25, 
Beaver Is , High Is , Thumb Lake, carrion, dung 

4555b Cbeophilus MAXiLLosus viLLosus (Grav ), 17, July 7 — 
Sept 4, Beaver Is , High Is , Garden Is , Thumb Lake, 
cannon 

4576 Quedius laeviqatus (Gyll ), 5, June 2 — Aug 24, High 
Is , under bark 

4634 OxTPOBUS viTTATus Grav, 1, Sept 20, Beaver Is. 
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4635 OxYPORUS FASCIATU8 Iloni, 1, Sept 5, Beaver Is, fun- 
gus 

4652 Tachinus memnonius Grav , 10, Sept 5-10, Beaver Is , 
fungi 

4682a Tachyporus chrysomflinus acaudus Say, 2, Aug 30 — 
St'pt 0, Beavfr Is, under (ov(r on dry ground, sifting 
damp ground d(biis m pine woods 

4690 EncHOMrs vknthiculus (Say), 7, Sept 9'10, Beaver 
Is , in rotten wcnid 

4698 CoNosoMA TMBRiCATTTS Csy , 1, Scpt 6, Boavor Is, in 
rotten wood 

4725 Boutobius pygmaeus (Fab) (?), 5, Sept 5-9, Beaver 
Is , fungi 

4727 Boutobius tkinotatus Er , 1 , Sept 1 , Beaver Is , 
fungus 

4738 Mycetoporus humidus Say, 1, Aug 26, Btaver Is, 
under cover on dry sandy ground 

4770 Myllaena vulpina Bnhr (det by tenyes), 1, Aug 29, 
Beaver Is , sweeping herbage 

4928 SiLUsiDA MAuriNELLA C sy (det by Fenyes), 2, Sept 5, 
Beaver Is , fungus 

4961 Gyrophaena flavicornis Melsh (det by Fenyes), 6, 
Sept 5, Beaver Is , fungi 

4984-4985 Gyrophafna nana Payk (det by Fenyes), 9, 
Sept 5-9, Bea\er Is , fungi Casey’s perpohta and tenebroaa 
are synonyms (Fenyes) 

5099 Atheta dtvira Mark (dot by Fenyes\ 2, Aug 31, 
Beaver la , earnon 

5112 Athfta virginica Bnhr (det by Fenyes), 3, Aug 30 — 
Sept 5, Beaver Is , carrion, fungi 

6271 Atheta (Homalotusa) lacustrina Csy (? det by 
Fenyes), 1, Sept 10, Beaver Is , under bark of rotten log 

6540 Dimetrota mabklini Fenyes (det by Fenyes), 1, Sept 
6, Beaver Is , fungus A new name for D moesta Makl 
(Fenyes) 

669ft-6603 Abisota recondita Er (det by Fenyes), 14, Aug 
27 — Sept 9, Beaver Is , cattle dung Dr Fenyes writes 
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“Casey’s Anstota is a valid genus, but his icincula^ tnsueta^ 
pomonemsis, specultfer^ apacheellaj and umbnna are all syno- 
nyms of the old Enchsoman recondita ” 

5627 Atheta (Acrotona) jfungi (Grav ) (det by Fenyes), 2, 
Sept 7-9, Beaver Is , sifting debris on ground m pine woods 
5678 Atheta (Coprothassa) sordida (Marsh ) (det by 
Fenyea), 25, Aug 31 — Sept 2, Beaver Is , cattle dung 
5702 Gnypeta niciRella (Lee) (det by Fenyes), 1, Sept 7, 
Beaver Is , margin of beach pool 
5755 Falaoria disbecta Er (det by Fen^xs), 9, Aug 31 — 
Sept 2, Beaver Is , cattle dung 
6766 Aleochara lata Grav, 16, July 21 — Sept 4, Beaver 
Is , Thumb Lake , carrion 

5785 Exaleochara morion Grav (det by Fenyes), 1, Aug 
31, Beaver Is , cattle dung 

5799 Aleoohara (Isochara) bc ulptiventris Csy (det by 

Fenyes), 1, Sept 2, Beaver Is , oarnon 
6806 Aleochara (CoPRoriiARA.) bimacula ta Grav (det by 

Fenyes), 16, Aug 24 — Sept 2, Beaver Is, Garden Is, 

cattle dung, in vicinity of camon 
5820 Aleochara (Coprochara) bipustulata L (det by 

Fenyes), 4, Sept 2-9, Beaver Is , cattle dung, beaten 
from white pine 

5898 OxYPODA (Bessopora) nigriceps Csy (det by Fenyes), 
2, Sept 9, Beaver Is sifting debris on ground in pine 
woods 

6018 Phloeopora t^btacea (Mann ) (det by Fenyes), 2, Sept 
8, Beaver Is , under bark of decaying balsam trunk 

PSELAPHIDAE 

6201 Batribodes sprftus (Lee) (?), 1, July 18, Thumb 
Lake, among dead leaves on ground m hardwoods 

BCAPHinilDAE 

6489 ScAPuioaouA convexum Say, 1, July 19, Tliumb Lake, 
camon 
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6506 ScAPHiosoMA TEKMiNATUM Mclsh, 1 , Scpt 9, Beavor Is , 
carrion 

6516 BAbocniA conoener Csy , 1, Aur 21 Reaver Is, 
swocpiriK herbage 

HlSTy KIDAE 

6571 Histkr iNTJRUuPTis Boauv, 2, Juno 1--Aug 9, 
Beaver Is , High Is lieach 

0591 Histeu maroimcollib Ix'c , 4, June 21 — Sept 4, 
Beaver Is , High Is , cattle dung, carrion 
0596 Histeb abbreviatus Fab , 4, Aug 24 — Sept 2, Beaver 
Is , Garden Is , cattle dung, carrion 
6601 Hibtfr furtuus Lee (dot checked by Blaisdell), 10, 
Sept 2-4, Beaver Is , cattle ilung, carrion 
6606 Histfr dfpurator Say, 14, July 21 — Sept 9, Beaver 
Is , Thumb Lake, carrion, cattle dung 
6627 Histeh (Athous) amfricanus Payk , 1, July 8, Gull Is 
6627a Hister (Athous) amfricanus pehplexus Ix‘c , 2, June 
14 — July 8, Gull Is , High Is , lieach 
6653 PuATYSOMA dephessum I^c, 13, May 15— Aug 9, 
Garden Is , High Is , under bark 
6756 Pleqaderus SAYi Mars , 1, June 2, High Is , beach 
6827 Saprinus luoens Er, 1, Aug 31, Beaver Is , carrion 
6831a Saprinus oregonfnsis distinqufndus Mars , 2, July 21 
— Sept 4, Beaver Is , Thumb Lake, carrion 
6836 Saprinus assimieis Payk, 1, Sept 4, Beaver Is, car- 
non 

6875 Saprinus (Htpocaccus) sphaeroides Lee , 1 , May 16, 
Beaver Is 

6885 Saprinus (Hypocaccus) praternus Say, 18, May 16 — 
Aug 27, Beaver Is , Garden Is , Gull Is , Hog Is , High Is , 
beach 

6896 Saprinus (Hypocaccus) patbuelis Lee, 1, July 28, 
Hog Is 

LYCIDAE 

6926. Caloptbbon rbttculatum (Fab), 1, July 8, Boyne 
Falls, swept from grass in swampy area 



566 Melville H Hatch 

6931 Cllktls basaus IjOC , 5, July 16 — Aur 2, High Is, 
at light 

6946 Plateros canauculatus (Say) (?), 4, June 27 — July 
14, High Is , Thumb Lake, at light 

LAMPYRIDAF 

6971 Lucidota (Rilfya) atra (Fab), 1, July 18, Thumb 
Lake, herbage 

6975 Lucidota (Ellychin\) corrusca (L ), G, May 27 — 
Sept 8, Beaver Is, Hog Is , sweeping herbage in fields and 
hardwoods 

6977 Lucidota (Pyropyqa) fenestralis (Melsh ), 14, July 8 
— Aug 3, Garden Is, Gull Is, Boyne City, Thumb Lake, 
herbage, often m marshy areas 

6978 Lucidota (Pyropyga) nigricans (Say) (‘^), 1, July 17, 
Thumb Lake, beaten from tamarack in lx>g 

6984 Pyractomena anoulata (Say), 1, Juno 14, High Is 

6990 Photinus ardens I^c , 2, July 8, Gull Is 

7013 Photuris pennsyuvanica (DeG ), 2, July 8-16, Garden 
Is , High Is , beatmg, at light 

CANTHARIDAB 

7061 PoDABRus DiADBMA (Fab) (?), 2, June 14 — July 12, 
High Is 

7062 PoDABRUs MODEBTU8 (Say), 1, June 27, High Is 

7092 Cantharis excavatus Lee, 1, June 8, Hog Is , beat- 
mg 

7100 Cantharis nigritulus Lee (?), 5, June 27 — July 19, 
High Is , Gull Is , Boyne City, Thumb Lake, vegetation on 
beach, molasses trap m hardwoods 

7106 Cantharis scitulus Say (?), 1, July 8, Boyne City, 
vegetation on beach 

7107 Cantharis pusiulus Lee (7), 2, July 18-19, Thumb 
Lake, molasses trap and on ground in hardwoods 

7113 Caittharis" rotundicolus Say, 2, June 23, High Is , 
hardwoodSr 
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7152 SiLis PFUcoMib (Say), 6, June 5-14, Beaver Is , High Is , 
Hog Is , beating 


MFLYKIDAF 

7215 CoLLOPS viTTATus (Say), 1, July 19, Thumb Lake, 
under rover on beach 

7227 CoLLOps QUADUiMACULAfus (Fab ), 2, July 8 18, Boyne 
City, Thumb Lake, herbage 

rL!!.KlDAE 

7629 Thichodes nutalli Kby , 5, July 8-12, Thumb Lake, 
lioyne City, vegetation on beach, milkweed 

7677 IIydnocera pallipfnnis Say, 2, Stpt 6, Beaver Is , 
herbage 

7694 ZENonosus sanguineus (Say), 1, June 21, High Is 

COKYNETIDAE 

7729 Necrobia violacea (L ), 4, June 1, Beaver Is , carrion 

Cl* PH VLOIOAE 

7747 Cephaloon lepturides Newra , 2, June 23, High Is 

MORDELUIDAE 

7817 Mordblla MARGiNATA Melsh (det by Liljeblad), 1 , Sept 
6, Boaver Is , flowers of Gnapbalium 

7845 Mordellistbna biplaoiata Hellm , 4, June 23 — July 
14, High Is , Gull Is , flowers m hardwoods 

7860 Mobdellibtena aspebsa (Melsh ) (det by Liljeblad), 2, 
Aug 29, Beaver Is , sweeping Solidago flowers 

7888 Mordellistena pustui^ata (Melsh ) (det by Liljeblad), 
1, Aug 29, Beaver Is , sweeping Solidago flowers 

7915 Mordellistena pityptera Lee (det by Liljeblad), 1, 
Sept 6, Beaver Is , sweeping herbage 
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7942 Anaspis flavipfnnis Hald , 8, June 2-22, High Is 

7943 Anaspis bufa Say, 12, June 14-22, High Is , Gull Is 

HKLOIDAF 

8042 Macrobasis unicolor (Kby ), 8, June 15 — July 20, 
High Is , Gull Is , on small shrubs on lieach 

8147 Mbloe anqusticollis Say, 7, June 22 — July 26, High 
Is , on path through low grassy marsh 

PYHOCHROIDAB 

8220 Neopyrochboa flabellata Fab , 1 , July 21 , Thumb 
Lake, under gravel on beach 

8225 Dendhoidls bicolor Newm , 9, Juno 7 — July 30, 
High Is , at light, on rotten log, bred from pupae taken 
under bark of rotten log (July 12) 

8226 Dbndboides concolob Newm, 4, June 23 — July 16, 
High Is , at light, on rotten log 

PEDILIDAE 

8264 Stbrbopalpus mellyi Laf , 2, July 7-8, High Is,, Boyne 
City, on Populua candtcans and tamarack along shore 

8265 Stbrbopalpus vebtitub (Say), 2, July 7-11, Beaver Is, 
on Populus candtcam ‘ 


anthicidab 

8302 Notoxus anchora Horn, 6, July 7-19, High Is , Bojme 
City, Thumb Lake, vegetation in swampy area, on beach 

8342 Ambltdehub fallens (Lee), 2, Aug 22-27, Beaver Is, 
Charlevoix, beach 

8397 ANTmeus EpmppiUM Laf , 1, Sept 1, Beaver Is , under 
cover on gravel beach 

8417 Anthicus cbbvinus Laf, 9, July 7 — Aug 30, Beaver 
Is , High Is , Gull Is , Thumb Lake, under cover and on 
beach, imder cover on dry ground 
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8448 Anthicus m^lancholicus Laf , 1, Sept 7, Beaver Is , 
beaten from Ins 


ELATFRIDAE 

8557 Adi-locfka buevicoknis Lee, 3, June 14 — No\ 5, 
High Is , under bark of stump of Pmus resuiosa, beach 

8627 Limonius confusus Lee, 1, June 23, High Is, hard- 
woods 

8658 Lfptoschema discalckatum (Say), 1, Aug 24, High 
la 

8663 Athous acanthus (Sa\) (dot by Qiiirsfeld), 11, July 
8^19, Boyne C'lty, Thumb Lake, herbage, undeigrowth and 
molasses trap m hardwoods 

8667 Athous cucullatus (Say), 2, July 12-16, High la, 
Thumb Lake, undergrowth m hardwoods 

8698 Lepturoides productus (Rand), 1, June 20, High Is 

8699 Lepturoides dfnticornis (Kby ), 1, June 23, High Is , 
flowers of Acer aptcalum 

8705 Ltmius virens (Schrank) (det by Quirsfcld), 1, June 1, 
Beaver Is 

8707 Ludius resplendens (Each) (det by Quirsfeld), 1, June 
23, High Is , hardwoods 

8739 Ludius spinosus (Lee), 1, June 8, Hog Is , beating 

8748 Ludius STmciconnis (Say), 4, July 20 — Sept 27, High 
Is , at sugar m evening 

8763 Lxmius propola (Lee) (det by Quirsfeld), 1, May 15, 
Garden Is 

8766 Ludius triundulatus (Rand), 1, June 16, High Is, 
sweeping 

8769 Ludius medianus (Germ), 4, May 27 — June 3, Gar- 
den Is , Hog la , beating, on beach 

8796 Ludius hieroglyphtcus (Say), 2, July 7-16, High Is, 
Hog Is 

8821 Cryptohtpnus exiguus Rand, 6, June 2 — July 16, 
High Is , Garden Is , Boyne City, beach 

8828 Cryptohtpnus nocturnus (Esch ) (det by Quusfeld), 
1, June 2, High Is, beach 
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8848 H\PNOU)Ub oBUQUATULUs (Melwh )) 1, May 20, Trout 
Is , beach 

8878 Dolopius latfhalis Each (dct by Quirafeld), 7, May 
29 — July 8, Hop; la, Trout Is, Boyne City, vegetation 
on beach 

888b Aoniorhs stabuis (Lee) (det by Quirafeld), 6, May 
16 — July 14, Beaver Is, Garden Is, High Is, Gull Is, 
beach 

8888 Agriotes i^ucosus (Ix'i ), I, June 8— July 2b, High 
Is , Hog Is , beating 

8932 Elater pullus Germ , 3, Juru 8, Hog Is 

8941 Ei^tfr s>micinctus Rand , 1, June 23, High la , hard- 
woods 

Elater longipennis Notman det by Quirsfeld), 1, 

June 5, High Is 

8953 Elater apicatus Say, 1, June 20, Higli Is 

8966 Elater socfr Lee , 4, May 31 — July 7, High Is , Gull 
Is , l^oach 

9015 Melanotus tastanipfs (Payk ), 8, June 8-16, High Is , 
under cover on beach, sweeping, under bark of Ptnus rest- 
nom 

9036 Melanotus fissilis Say (det by Quirsfeld), 4 June 8 — 
Aug 22, Beaver Is , High Is, Hog Is, Charlevoix, beach, 
beating, under cover on dry sandy ground 

9071 Cardiophorus tardiscje (Say), 2, May 31 — June 16, 
Gull Is , gravel beach 

9087 Cardiophorus gaoatfr Er , 3, June 8, Hog Is , beat- 
ing 

mflasidae 

9133 Dkltometopus amoenicornis (Say), 1, July 20, High 

Is 

9147 Fornax calceatus (Say), 1, July 16, Thumb Lake, on 
undergrowth m hardwoods 

thhoscidae 

9182a Dbapetes oeminatus nitidus Melsh , 1, July 19, 
Thumb Lake^ under cover on beach 
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BUPHLSTIDAL 

9333 Diceuca divartcata (Say), 3, July 18 — Sept 9, High 
Is , Gull Is , Thumb Lake, beach drift 
9335 Dicfrca pkoloxoata Say (det by Andrews), 3, June 3 
— July 19, High Is , Hog Is , on cut pulp wood on beach 
9351 PoEcinoNATA cYANiPFs (Say), 4, July 5 - Sept 14, 
Garden Is High Is , on cut pulp wood on Ix'ach 
9370 BupRFsm maculativfntris Say, 5, July 12 — Aug 1, 
High Is , Boyne Falls, Norwood Township, %ing, Vegeta^ 
tion on l)cach 

0387 Melanophila i-ulvoouttata (Hams), 3, July 19, High 
Is , on cult pulp wood on Ix'ach 
9391 Melanophila acuminata (DeG ), 6, June 16 — Aug 22, 
High Is , Hog Is , beach drift, hardwwdb 
9466 Chrysobothkis fi-mohata (Ohv ), 4, June 23 — July 19, 
High Is , on cut pulp wood on beach, hardwoods 
9515 Agrilus MASCULiNiTs Horn, 4, July 7, High Is 
9542 Agrilus politus (Say), 3, July 8 — Aug 24, High Is, 
Garden Is , herbage 

9572 Brachys aeroscs Melsh , 3, June 5 — July 26, High 
Is , Thumb Lake, sweeping in swampy area 

hftehoceridae 

9650 Hetfbockrus collaris Kies, 1, Aug 24, Garden Is, 
under cover on damp beach 

9651 Heterocerus tristis Mann , 1, June 22, High Is 

HELODIDAE 

9698 Cyphon variabilis (Thunb ), 5, July 8 — Aug 24, 
High Is , Gull Is , Charlevoix, Thumb Lake, herbage, beaten 
from tamarack m bog 

9709 SciRTES oRBicuLATus (Fab), 3, July 18-19, Thumb 
Lake, herbage 

9716 PmoDACTYLA SERRicoLUS (Say), 7, July 8, Boyne City, 
vegetation on beach 
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DERME8TIDAB 

9726 Dehmbstbs candtcs Germ , 19, Sept 3-4, Beaver la , 
carrion, eapecially more or leas dried 
9732 Derhesteb vulpincs Fab , 1 , May 31 , Gull la , on 
sand m gull rookery 


BTRRHIDAE 

9864 Cytilus ALTERNATUs (Say), 7, May 16 — Sept 8, Beaver 
la , Hog Is , High Is , beach drift, under cover on dry 
sandy ground, under cover on beach 

9889 Byhrhus KiRBYi I^c (?), 31, May 27 — Sept 5, Beaver 
Is , Hog Is , High Is , beating, beach drift, 20 specimens 
under single railroad tic on ilry sandy ground, Aug 26 and 
Sept 5 

9893 PoRciNOLus UNDATUS (Melsh ), 1, Sept 8, Beaver Is, 
under cover on dry sandy ground 

9905 Limnichitbs punctatus (Lee ) (det by Dietrich), 1, Sept 
9, Beaver Is , sifting ground debris m pine forest 

OBTOMIDAE 

9977 Tenebboidbs matjritanicus (L), 1, Sept 6, Beaver 
la , m hotel 

9994 TEajBBROiuEs corticai,I 8 (Melsli ), 6, Jurfe 2 — Sept 6, 
Beaver la , High Is , under bark of dead limb of Populua 
grandiderUata 


NITIDULIDAE 

10062 Carpophilus Niger (Say), 1, June 27, High la 
10057 Carpophilus corticinub Er (det by Dietnch), 7, June 
2-6, High Is , beach 

10066 NmnuLA bipunctata (L ), 1 , June 1 , Beaver Is , car- 
non 

10067 Nitidula rupipes (L), 2, June 1, Beaver Is , camon 
10069 Omobita colon (L), 1, June 1, Beaver Is; camon 
10083 Epuraea avara (Rand ) (7), 2, June 2-5, High Is. 
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10099 Stflidota octomacuiata Say (det by Dietrich), 10, 
Aug 28 — Sept 9, fungi 

CtreUJIDAE 

10199 SiLVANUS PLANATus Germ , 4, June 21, High Is 

10200 SiLVANUS iMBELLTS Lcc , 1, Aug 9, High Ih 

10221 Cucujus CLAVIPES Fab, 2, June 2, High Is, under 
bark 

FROIYLTDAE 

10292a Aeuopieroxys okacilis inounata Rand , 3, July 8-19, 
Boyne Falls, Thumb Lake, herbage 

10334 Triplax tiioracica Say, 8, June 1, Beaver la , fungi 

BYTtJRlDAF 

9718 Byturus UNICOLOR Say, 2, July 8, Boyne City, herbage, 
probably Rubua 

MYCETOPHAGIDAE 

10490 Mtcetophaous punctatus Say, 9, June 1 — Aug 22, 
Beaver Is , High Is , fungi 

10491 Mycetophagus iLF4XU0sus Say, 3, June 1 — Aug 9. 
Beaver Is , High Is 

10509 Typhaea fumata L, 1, Aug 27, Beaver Is , on dead 
pme branch on ground 

10511 Litargus TETRASPiiiOTUs Lec , 7, Sept 7-9, Beaver 
Is , sifting debris on ground in pine woods 

COLYDIIDAE 

10698 Ckrylon castaneum Say, 4, June 21 — Sept 10, Beaver 
Is , High Is , under bark of rotten log 

lathridiidak 

10699 Mblanophthauia villosa Zimm, 16, July 8 — Aug. 
29, Beaver Is , Boyne City, Thumb Lake, herbage 

10701 Mklanophthalma distinquekda Com , 10, Aug 29 — 
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Sept 9, Beaver Is , herbage, including Sobdago, Verbascum 
thapmis and Erigeron, sifting debris on ground in pine woods 

10705 Melanophthalma (Corticarina) oidbosa Hbst , 5, 
Aug 22 — Sept 8, Beaver Is, Charlevoix, herbage including 
much Sobdago 

10712 Melanophthalma (Corticarina) Americana Mann, 1, 
Sept 8, Beaver Is , herbage 

endomychidae 

10720 Lvcopfrdina ffrruginfa I^c , 2, Sept 14, High Is 

10763 Endomychus biguttatus Say, 12, Aug 21-24, High Is 

PHALACRIDAP 

10780 Olibrus semistriatus Lee, 82, luly 19 — Sept 6, Bea- 
ver Is, Garden Is, Hog Is, Thumb liake, herbage, mostly 
Sobdago, two specimens under cover on beach 

10812 Acylomus piceus Csy , 1, Aug 29, Beaver Is , sweep- 
mg grass 

10829 Stilbus apicalis (Melsh ), 2, Aug 23 — Sept 8, Beaver 
Is , herbage 


COCCINELLIDAE 

10877 Hyperaspis bigeminata (Rand ), 1, June 16, High Is , 
sweeping , 

10879 Hyperaspis signata (Obv ), 2, June 8, Hog la , beat- 
ing 

10930 Hyperaspis undulata (Say), 2, Aug 22, Charlevoix, 
herbage 

11035 ScYMNUs puNCTicoLLis Lec , 6, June 6 — Aug 29, Bea- 
ver Is , High Is , Thumb Lake, herbage 

11066 ScYMNUB TENEBROsus Muls , 15, July 18 — Sept 10, 
Beaver Is , Thumb Lake, herbage, 13 specimens beaten 
from white pine 

11147 Coccidula lepida Lec, 1, July 17, Thumb Lake 

11160 Pstllobora viGiNTi-MAcmLATA (Say), 6, June 1 — Sept 
6, Beaver Is , beating cedar 
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11162 Hippodamia TULDtciMPUNciATA (L ), 11, July 8 — Sept 
8, Beaver Is , High Is , Garden Is , Charlevoix, Thumb Ijake, 
herbage, beach drift 

11103 Hippodamia PAUPNTULsis (Say), 17, June 7- -Sept 17, 
Beaver Is , High Is , Hog Is , Garden Is , Charle\oi\, beach 
drift, herbage 

11173 Hippodamia (onveugfns Gucr S, July 8 — Sept 17, 
Beaver Is , High Ib , Hog Is , C'hailcvoix, Bo>ne ( ity, herb- 
age, beach drift, a pair m copula on Sept 2 

11175 Hippodamia quinqufsignata Kby , (>, June 1 — Sept 9, 
Beaver Is , beach diift, heibage, on milkweed 

11181 CocciNELLA PFKPLFXA Mills, 6, Tuiic 7 — S^pt 0, Bea- 
ver Is, High Is , beach drift, herbage, flowers of Pastinam 
sattva 

11183 CocciNELLA TRicuspis Kb> , 2, May 27 — June 8, Hog 
Is , lieatmg 

11184 CocciNELLA NOVEMNOTATA Hbst , 5, Junel— Sopt 9, 
Beaver Is, High 1 3 , l^each drift, flowers of Pa^timca sa- 
hva, on Engeron and milkweed 

11187 CocciNFLLA MONTicoLA Muls (det by Andrews), 2, 
July 8 — Aug 5, Garden Is, Boyne City, vegetation on 
beach 

11189 Cycloneda SANGUiNEA (L ), 11, June 1 --Sept 8, Bea- 
ver Is, High Is, Charlevoix, beach drift, herbage 

11196 Cleis PiCTA (Rand ), 3, Sept 9-10, Beaver la , beaten 
from white pine 

11200 Anisocalvia duodecim-maculata (Gobi), 1, June 1, 
Beaver Is , beating 

11201a Anisocalvia quatuordecimouttata similis (Rand) 
(det by Andrews), 1, July 7, Garden Is , beating 

11202 Anatis QUiNDECiMPXTNCTATA (Oliv ), 5, July 7 — Sept 14, 
Beaver la , High Is , Gull Is , Hog Is , beach drift 

11202a Anatis quindecimpunctata mali (Say), 4, June 1 — 
Sept 7, Beaver Is , Garden la , under cover on beach 

11217 Chilocorus bivulnerus Mula , 2, June 2 — Sept 10, 
Beaver Is , High Is , beaten from white pme, at light 
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ALLECULIDAB 

11307 IsoMiRA SERiCEA (Say), 2, Aug 4-22, High Is 
11311 IsouiBA QUADBI8TRIATA CoupcF, 13, June 14 — Aug 13, 
High Is , Garden Is , Hog Is , Gull Is , Thumb Lake, beat- 
ing, on ground m hardwoods 

11324 Mycetochaba megalops Csy , 3, July 7 — Aug 22, High 
Is , at light 


tfnebrionidae 

12207 Blapstinus mftallicus (Fab) (det by Fletcher), I"), 
May 31 - Sept 1, Beaver Is , High Is , Gull Is , Trout Is , 
Thumb Lake, under cover on beach and on dry ground, on 
sand in gull rookery 

12295 Bolitothfbus CORNUTUS (Panz ), 24, July 21 — Sept 0, 
Beaver Is , Thumb Lake, fungi, one specimen in molasses 
trap in hardwoods 

12305 Diaperis maculata Oliv, 8, May 15 — Sept 6, Beaver 
Is , High Is , Garden Is , fungi 

12309 Hoplocephala bicornis (Fab), 11, Aug 9 — Sept 7, 
Beaver Is , High Is , nine specimens under single board on 
beach 

12323 Platydema americanum Cast & Bril, 2, June 14 — 
Aug 22, High Is , under bark of Pinus resinoaa 

12390 Xtlopinus sAPERDioiDEB (Ohv ), 2, Aug 24- — Sept 14, 
High Is 

12405 Iphthimus opacus Lee, 38, June 6 — Sept 9, Beaver 
Is, Garden Is, High Is, Charlevoix, under rotten wood on 
beach and on dry sandy ground, abundant under rotten 
railroad ties in which it may breed 

12407 Alobates pennsylvamica (DeG ), 2, Aug 9, High Is 

12411 Upis cbramboides (L), 3, May 16 — Aug 22, Beaver 
Is , High Is 

12414 Tensbbjo moutor L, 1, Aug 24, Beaver Is , at light 
in hotel , 

12415 Tenbbrio picipes Hbst, 14, June 5 — Oct. 5, Beaver 
Is , High Is , under bark, under cover on dry sandy ground 
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LACiimD\E 

12497 Arthromacra aenea (Say), 1, July 19, Boyne City, 
under stone on dry sandy ground 

MfLANDRYIDAE 

12527 Penthe obliquaia (Fab), 3, Aug 21, High Is 
12529 Synchroa punctata Newm , 7, June 5 — Aug 11, High 
Is , at light, Imd (June 13) from pup it taken under bark 
12531 Eustrophinus niroLOR (Fab), G, Aug 9-24, High Is 
12536 Synstrophus repandus (Iloin), 5, Aug 2, High Is 
12540 HaUjOMenub srAPiiLAHis Molsh , 1, Sept 6, Bea\er 
Is , under cover on dry sandy ground 
12568 Serropalpus bahbatus (Sch ), 1, July 5, High Is 
12570 Dircafa quadrimaculata (Say), 3, June 8 — Aug 2, 
High Is , Gull Is , under bark 

12588 Canipa pallipfs (Molsh), 1, July 16, Thumb Lake, 
sweeping undergrowth in hardwoods 

ANOBIIDAF 

12717 Tripopitys sericpus (Say), 4, Aug 2-17, High Is , at 
light 

12855 Caenocara oculata (Say), 3, July 19, TJiumb Lake, 
herbage 


BOSTRItHIDAE 

12902 Bostrichus bicornis (Web), 1, July 8, Gull Is 

CISTDAE 

12972 CiB PUSCiPES Melh6, 2, Aug 9, High Is 
12997 Xestocis lkvetti Csy, 71, July 21 — Sept 9, Beaver 
Is, Thumb Lake, bracket fungi 

SCARABAEIDAE 

13080 Onthophagus hecate Panz, 4, July 12 — Sept 2, Bear 
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ver Is , High Is , Thumb Lake, cattle dung, carrion, molas- 
ses trap 

13098 Aeqialia. cylindrica (Esch ), 1, June 1, Beaver Is, 
beach Listed from Washington and Alaska 

13107 Aphodius (Teuchlstes) fohsor (L ), 1, Sept 2, Bea- 
ver Is , cattle dung 

13119 Aphodius fimetarius (L ), 45, June 22— Sept 7, Bea- 
ver Is , High Is , Boyne City, cattle dung 

1 1123 Aphodius putridus (Hbst ), 3, June 22, High Is 

13184 Aphodius distinctus (Mull), 1, June 6, High Is, 
beach 

13186 Aphodius leopardus Horn 2, Aug 23 — Sept 9, Bea- 
ver Is , High Is , horse dung, at sugar in evening 

13239 Dialytfs btriatulus (Say), 5, Sept 9-10, Beaver Is , 
fungi, horse dung, carrion 

13290 Geotrupes halyi Jek , 16, July 26 — Sept 9, BeAver 
Is, High Ih , inroad, carrion, horse dung, cattle dung 

Serica cucullata Dawson, 4, July 12-18, High Is , at 

light 

13364 Serica sfricea (III), 10, June 14 — Aug 29, Beaver 
Is, High Is, Hog Is, Thumb Lake, herbage, on Comua 
stolomfera, at sugar in evemng, beach drift 

13516 Lachnostkrna anxia Lee, 1, July 21, High Is, at 
light 

13517 Lachnosterna drakei Kby, 5, June 21 — July 18, 
High Is , Thumb Lake, at light, beach drift 

13530 Lachnosterna ruoosa (Melsh ), 5, July 13-27, High 
Is , at light 

13661 Dichelonyx bubvittata Lee, 11, June 14 — Sept 5, 
Beaver Is , Garden Is , High Is , Hog Is , at light, sweeping 
and beatmg vegetation 

13676 Dichelonyx albicollis Burm, 1, June 27, High Is 

13769 CoTALPA lanigera (L), 1, Sept 6, Beaver Is , found 
dead on sand-dune 

13834 Liqyrodes relictus (Say), 2, July 18, Thumb Lake, 
sweeping in marshy area 

13902 Xyloryctfb satyrus (Fab), 2, Sept 1, Beaver Is, 
beach dnft 
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13940 Euphoria inda (L )i 1, Sept 7, heibagc 
14010 OsMODFRMA SCABRA Beauv , 2, Aug 1-24, High Is 
14012 08MODi!,RMA eremicola Knoch , 1, Sopt 3, Beaver Is , 
on tree trunk 

14022 Trichiotinus affinis (G & P), 6, June 27 — Aug 2, 
Beaver Is , High Is 


TROGIDAF 

13338 Trox unistriatus Beauv, 1, July 21, Thumb Lake, 
carrion 


LUCANIOAK 

14058 Cehuchus piceuh (Web), 1, June 5, High Is 

CERAMBYCIDAE 

14067 Parandra brunnba (Fab), 1, Sept 3, Beaver Is , on 
tree trunk 

14081 Dbrobrachus (Orthosoma) brunneub (Forst ), 4, July 
27 — Aug 26, Beaver Is, High Is, Charlevoix, beach, at 
light, under cover on dry sandy ground 

14097a Tragosoma depsarium harrisi Lee, 1, July 19, Gull 
Is , at light 

14107 Asemum moestum Hald , 3, June 1-14, Beaver Is , 
High Is , beach drift, sweeping, under bark of Ptnua rest- 
nosa 

14139 Cbiocephalus obsoletus (Rand ), 6, June 21 — Aug 23, 
Beaver Is , High Is , beach drift, at light 

14311 Ckntrodera DECOtORATA (Harns), 1, July 12, High 
Is , at light 

14403 Acmaeops proteus (Kby) (?), 1, June 14, High Is, 
beach drift 

14447 Brachyueptura canadensis (Fab), 3, July 23 — Aug 
18, High Is , Hog Is , Squaw Is , beach drift 

14466 Stranoalepta pubxra Say, 1, June 23, High Is 

14469 Stranoalepta vittata (Ohv ), 11, June 23 — Aug 9, 
Garden Is , High Is , Hog Is , beating 
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14487 Strangalia pllbeja (Rand), 5, July 26 — Aug 4, 
flowers of Pastmaca aaltva 

14508 Strophiona nitens (Forst ), 1, July 26, High Is 

14516 Leptura (Cosmosalia) niqrflla (Saj), 4, June 28 — 
July 20, High Is , on cut pulp wood on beach Two of the 
specimens have light elytra 

14520 Leptura (Cosmosalia) chrysocoma Kby , 3, June 27 — 
July 8, High Is , Boyne City, vegetation on Ixiath 

14525 Leptura (Cercolia) proxima Say, 4, July 8— Aug 9, 
Garden Is , High Is , beating, flowers of Pastinaca satim 

14526 Leptura (Cfrcolia) minnesotana Csy , 5, Aug 3-^, 
Garden Is , High Is , flowers of Paatmaca satim 

14532 Leptura (Trachysida) mutabilis Newm , 2, June 20- 
23, High Is 

14532a Leptura (Trachysida) mutabilis luridiplnnis 
N ewm, 4, June 22— July 7, High Is 

14534 Leptura (Trachysida) pfdalis Lee , 1 , July 5, High Is 

14540 Typocerus zfbra (Oliv ), 4, July 12 18, Thumb Lake, 
milkweed 

14543 Typocerus vflutina (Ohv ), 9, June 27 — Aug 4, High 
Is , flowers of Paahnaca aaltva 

14574 Desmolerus palliatus (Forst ), 1, Aug 17, Nowland 
Lake 

Callidiuh janthinum Lee (?), 3, June 1, Beaver Is , on 

freshly cut cedar ties ' 

14679 Xylotrechus colonus (Fab), 4, July 19 — Sept 1, 
High Is , on cut pulp wood on beach 

14691 Xylotrechus undulatus (Say), 8, June 14 — Aug 9, 
High Is , on cut pulp wood on beach 

14728 Anthoboscus kuricola (Oliv ), 5, July 7 — Aug 9, Gar- 
den Is , High Is 

14741 Cyktophorus verrucosus (Oliv ), 11, June 8 — July 14, 
High Is , Hog Is , Garden Is , Gull Is , boatmg 

14901 Monochamus notatus (Drury), 1, Aug 11, High Is , 
at light 

14904 Monociumus scutkllatus (Say), 2, July 19 — Aug 3, 
Garden Is , High Is , on cut pulp wood on beach 
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14906 Monocifamus makmoratou Kby , 2, July 19 — Aug 2, 
Beaver Is , High I« , on i ut pulp wood on l^'ach 
15005 Hip>rplatys macitlata Hald , 2, July 7-14, Gull Is, 
High Is 

15021 Uroghapius tAsciATA (DeG ), 1, Aug 21, High Is 
15050 PoGONOc’Hfc.Rus Mixrus Hald , 4, July 20 — Sept 5, Bear 
ver Is , High Is , fl>ing under pine tree 
15113a Sapjrda calcah\ta adspersa Iajc , 1, July 8, Gar- 
den Is , on Populus 

15122a Saperda populnfa mofsta Lee, 3, July 7-21, Gar- 
den Is , Hog Is , High Is , beating 
15102 IVtraopes cantfhiator (Drap ), 225, July 8-19, 
Boyne City, Thumb Lake mostly m btach drift, milkweed 

tHRYSOMFLlDAE 

15223 Syneta ferruginea (Germ ), 3, June 5 — July 7 , High Is 
15253 Lema triuneata (Oliv ), 5, Aug 21, High Is, on 
ground-cherry 

15297 Chlamys QIBB08A (Fab ), 0, July 8, Boyne City, vege- 
tation on beach 

15305 Exema GiBBi'R (Oliv ), 19, Aug 22-24, Garden Is, 
Charlevoix, on Solidago 

15433 Pachybrachys obsoletus Suffr (det by Frost), 2, 
Sept 9, Beaver Is , beaten from white pine 
15472 MoNACHULtJS saponatus (Fab ), 6, July 8-19, Boyne 
City, 'fhumb Ijake, herbage 

15479a Cryptocephalus notatob quaubimaculatus Say, 8, 
June 14 — Aug 29, Beaver Is , High Is , Norwood Township, 
herbage 

15480a Chyptocephalub quadruplf,x quadriguttulus Suffr, 
2, June 14-26, High Is , Hat Is 
16496 Cbyptocephalus venubtus Fab, 1, July 8, Boyne 
City, herbage 

15521 Diachub auratus (Fab ), 33, June 27 — Sept 8, Beaver 
Is, Garden Is, High Is, Boyne City, Norwood Township, 
herbage 
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15528 Diachus paujuicornis (Suffr ) (?), 1, Aug 24, Beaver 
Is , herbage 

15569 Ghaphops marcassitus Cr, 1, June 2, High Is 

15573 Xanthonia deckmnotata (Say), 1, July 18, Thumb 
Lake, beach 

15604b Adoxus obscurus vilxosulus Schrank , 2, June 1, 
Beaver Is , beach drift 

15627 Chrysochus auratus (Fab ), 9, July 6-8, Thumb 
Lake, Boyne City, beach drift, milkweed 

15635 Prasocuris phellandrii (L ), 8, July 26, High Is 

15639 Labidomera clivicollis (Kby), 2, July 19, Thumb 
Lake, marsh grass 

15648 Lkptinotarsus dbcbmlineata (Say), 8, July 8 — Aug 
24, Beaver Is , Charlevoix, Boyne City, Thumb Lake, beach 
drift, 6ymg, herbage, molasses trap m hardwoods 

15669 Caluorapha elegans (Oliv ), 2, June 8, Hog Is , beating 

15673 Caixiorapha rowena Knab, 1, May 27, Garden Is , 
m grass 

15674 Caluorapha philadelphica (L ), 2, July 8, Boyne 
City, on Sahx 

15677 Caluorapha biosbyana (Kby), 7, June 27 — Aug 1, 
Garden Is , High Is , Boyne City, Norwood Township, on 
Sahx, beach drift 

15708 Lina lapponica (L), 8, July lO-ll, Beaver Is, on 
alder ' 

15710 Lina scripta (Fab), 1, July 10, Beaver Is , on alder 

15718 Phyllodecta vitellinab (L ), 10, June 1 — July 30, 
Beaver Is , Garden Is , Hog Is , beach drift, on Sahx 

15726 Trirhabda virgata Lee, 7, July 19, Thumb Lake, 
vegetation on beach 

15727 Trirhabda canadensis (Kby), 25, July 14 — Aug 29, 
Beaver Is , Garden Is , Gull Is , Thumb Lake, on Solidago 

15744 Galerucblla Americana (Fab ), variety without mark- 
mgs, 3, July 19 — Aug 1, Boyne Falls, Norwood Township; 
vegetation on beach 

15745 Qalbrccblla sextittata (Loo), 1, Aug. 1, Norwood 
Township, vegetation on beach 
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15746 GalerucH/La cavicollis (Lee), 5, May 29 — Juno 23, 
High Is , Trout Is , Hog Is , lieating 

15752 Galerucella TUBEUCULATA (Say) (?), 1, Aug 29, Bea- 
ver Is , herbage 

15769 Diabrotica duodfcimpunctata (Fab), 32, May 27 — 
Sept 8, Beaver Is, Gardin Is, Hog Is, High Is, Charle- 
voix, beach drift, herbage, mostly Solidago 

15782 Diabrotica vittata (Fab), 7, May 27 — July 26, Bea- 
ver Is , High Is , Hog Is , beach drift, herbage, on squaah 
plant 

15886 Oedionychis limbalib Melsh , 4, June 2-— Sept 8, Bea- 
ver Is , High Is , herbage 

15896 Disonycha gumguEVirrATA (Say), 2, June 2-3, Ilog 
Is , High Is 

15901 Disonycha olabrata (Fab), 1, July 18, Thumb Lake, 
herbage near pond 

15921 Haltica rosae Woods (?), 3, June 9 — Sept 1, Beaver 
Is , Whiskey Is , beach drift, herbage 

16933 Haltica cabinata Germ, 3, July 5 — Aug 29, Beaver 
Is , High Is , herbage 

15968 Chalcoideb hflxines (L ), I , Aug 1 , Norwood Town- 
ship, vegetation on beach 

16982 Epitrix cucumehis Har , 1, Aug 29, Beaver Is , herb- 
age 

16068 Phyllotreta bobusta Lee , 2, June 9, Whiskey Is , 
beach 

PLATY8TOMIDAB 

16299 Euparius marmoreus (Ohv ), 5, Aug 9, High Is 

CURCOLIONIDAB 

16359 Rhtnchites cyanfixtis Lee , 2, July 8, Bo 3 Tie City, 
vegetation on beach 

16678 Bbachyrhinus ovatus (L), 14, July 19 — Sept 8, Bea- 
ver Is , Garden Is , Hog Is , Thumb Lake, herbage, under 
cover on dry ground and on beach, m molasses trap m hard- 
woods. 
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16728 SiTONA III8PIDULU8 (Fab), 24, Aug 22, Charlevoix, 
herbage, mostly Sohdago 

16767 Lepyrus palustris Scop (det by Andrews), 1 , June 2, 
High Is 

16778 Lispronotus inaequalipfnnis (Boh), 1, July 18, 
Thumb Lak(*, vegetation near pond 

17300 Pseudanthonomus validus Dietz, 1, July 18, Thumb 
Lake, herbage 

17339 Orchfstes nicer Horn (det by Buchanan), 1, Aug 
25, Charlevoix, herbage 

17345 Orchestes pallicornis Say (det by Andrews), 1 , June 
5, High Is 

17351 Acalyptus carpini (Hbst ) (det by Buchanan and An- 
drews), 3, May 29 — Aug 24, Garden Is, Whiskey Is, 
herbage 

17359 Gymnetron tetrum (Fab ), 6, July 21 — Sept 6, Thumb 
Lake, on Verbascum thapsus, flying 

17405 Lixus rubellus R^d (det by Andrews), 2, Aug 24, 
High Is 

17646 Limnobakis rfctirostris (I^c ) 3, July 8, Boyne City, 
herbage 

17877 CoNOTRACHELus POSTICUS Boh (det by Buchanan), 2, 
Sept 9-10, Beaver Is , under debris on ground in pine 
woods 

17974 Cryptorhynchus lapathi (L ), 2, Sept 14, Garden Is 

18114 Sphenophohus cobtipfnnis Horn, (det by Andrews) 1, 
June 2, High Is 


SCOLYTIDAE 

18231 Dendroctonus valens Ia;c , 1 , June 1 , Beaver Is 
18237 Phloeosinus canadensis Sw (det by Blackman), 2, 
Aug 22 — Sept 8, Beaver Is, Charlevoix, under bark of 
dymg cedar 

18377. Cryphalus balsameus Hopk (det by Blackman), 21, 
Sept 1, Beaver Is , m dying balsam branch 
18428 Pityophthorus puberulus Lee (det by Blackman), 
127, Aug 26 — Sept 9, under bark of dymg pine branches 
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18438 PiTYOPiiTHOHus CANADFN8IB Sw (tlc t by Blackman), 2, 
Sept 9, Beaver Is, under bark of dying pine branch 
18445 PiTYOPiiTHORus GHANiTLATUs Sw (det by Blackman), 
4, Aug 26 — -Sept 1, under bark of dying piru and balsam 
branches 

1844b PiTYOPHTHORUS NUDUft Sw (det by Blackman), 1, Aug 
27, Beaver Is , under baik of dying pine branch 
1845'5 PiTYOOFNEs HOPKiNsi Sw (dct by Blackman), 4G, Aug 
27 — Sept 9, Beaver Is , undf r bark of dying pine branches 
18488 PiTYOKTEiNFft SPAH8US (Lcc ) (dct by Blackman), 17, 
Sept 8, under bark of dying balsam branches 
18492 Ortiiotomioos coflatub (Fich ) (dct by Blackman), 
3, Sept 8, under bark of dying pine branch 
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SUMMARY 



Species 

Variety 


Species 

Variety 

Cicindelidae 

b 

1 

Hclodidae 

3 


Carabidae 

121 

1 

Dermestidae 

2 


Omophronidac 

1 


Byrrhidac 

4 


Hahplidae 

4 


Ofitomidae 

2 


Dytiscidae 

29 


Nitiduiidae 

7 


Gynnidae 

5 


(4U ujuLie 

3 


Hydrophilidac 

21 


Frotylidae 

2 


Silphidac 

13 


Hytundae 

1 


Scydmaenidae 

1 


M vt cto[iha|odive 

4 


Staphylinidae 

5« 


Colydiidac 

1 


Pselaphidac 

1 


I athndndae 

4 


Scapbidiidae 

3 


t ndom)chidae 

2 


Histcridae 

14 

1 

Phalacndae 

3 


Lycidae 

3 


C'^ccmellidac 

21 

1 

Lampyndae 

7 


AJk ciilidae 

3 


Cautliandoc 

8 


Tencbrionidao 

n 


Mel) ndae 

2 


I ap^nidao 

1 


Cleridae 

3 


Melandryidae 

8 


Corvnetidae 

1 


Anobiidao 

2 


Cephaloidae 

1 


Bostnehuiae 

1 


Mordelhdae 

7 


C isidae 

2 


Mcloidao 

2 


Scarabacidae 

23 


Pyrochroidae 



TroRidae 

1 


Pedilidac 

2 


Lucanidao 

1 


Anthicidao 

5 


Ceram b)cidae 

35 

1 

Elatendae 

30 


Chrvsomelida© 

41 


Melasidoe 

2 


Plat) stomidac 

1 


Throscidae 

1 


Ciircubomdae 

15 


Bupreatidae 

10 

i 

Scolytidae 

10 


Heteroceridae 

2 


Total 
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THE LIFE-CYCLE AND GROWTH OF 
LAMPREYS 

CARL L HUBBS 
I INTRODUCTORY 

So far as known, all spocios of lampreys (Pc tromy/onidac) 
spawn in small streams in the spring of the \('ar, then die In 
their development all pass through a prolonged and highly sfie- 
ciahzed larval i>eriod The laivao, known as ammococtes, are 
blind and toothless, and live like worms in the mixed sand and 
muck in the stream bottom After having lived in such a man- 
ner for a certain number of years, the lampreys metamorphose 
into the adult stage 

After metamorphosis the life of the lampreys follows one of 
two courses In one type of life-c>cle, obviously the more primi- 
tive, the transformed lampreys retain a functional alimentary 
system and develop strong, sharp teeth They feed m a semi- 
parasitic fashion on other fishes, and continue to live and grow, 
usually in the sea, or in lakes and larger streams Having ex- 
isted thus for an unknown penod of time they re-ascend the 
smaller streams in spring migrations, spawn, die, and thus com- 
plete their life-cycle 

The lampreys of the contrasting life-history type entirely 
cease their feeding and growth after metamorphosis, which takes 
place in late summer or early fall (August to October) An en- 
tire penod or element in the life-cycle is thus eliminated The 
alimentary system rapidly degenerates into a non-functional con- 
dition The teeth are reduced in size and particularly in sharp- 
ness, and in extreme cases vanously decreased in number, or 
even fragmented In this degenerate adult condition they con- 
tinue to live, however, for a penod of more than four but less 
than eleven months, unless prematurely destroyed Having thus 
passed through the winter, they spawn in the following spring 
(March to June), then die, as do the parasitic species 

687 
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II TIIE ORIGIN OF THE DEGKNI* RATF LAMPREYS 


These degenerate dwarfs comprise several forms, each in- 
dependently and perhaps e\en poJyphyletically derived from a 
parasitic species On the basis of the most recent systematic re- 
vision of the Holarctic lampreys (Creaser and Hubbs, 1922), the 
ongin and relationships of these forms may be illustrated dia- 
grammatically (See Figure 16) 



Fia 16, A Diagram of the Genetic Relationships of the Holarctic Lampreys 
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Life-Cycle of Lampreys 

IMiyomyzon unicolor (/ fossor Reighard and Cummins), oc- 
curring in the Great Lakos-St Lawrence basin, is obviously the 
derivative of the common river lamprey, Ichthyomyzon concolor, 
or of a closely allied species 

Caspiomyzon loagneri of the (’’aspian basin has rather degen- 
erate dentition, but probably retains its parasitic habits, for it 
attains a considerable size Its position in the life-history clas- 
sification here adopted is uncertain, on tlie diagram it is indi- 
cated as intermediate Ixitwetn the paravSitic and the degenerate 
senes 

The southern subspecies {E t nltatm) of th(» large* sea-run 
lamprey of our Pacific Coast {Erdosphtniis irvie^itatii^) is repre- 
sented in Goose Lake, Oregon, by a race which seems to Lk* in 
the process of degeneration < )f a scries of binall adults, all taken 
on trout in thus lake,' the males showed a decided approach 
toward the brook type of lamprey in the close approximation 
of the dorsal fins, relatively blunt teeth, atrophy of intestine and 
precocious sexual development The fen ales, oddly, were not so 
altered, but resembled the normal parasitic young of the species 
Some specimens from Klamath Lake, not far distant from Goose 
Lake, but in a distinct stieam system, also show evidence of 
degeneration 

Enlosphenus appendix (usually but wrongly called Lampetra 
mlderi) of eastern North America and Enlosphenus mits'ukum of 
Japan were assuredly derived, probably independently, from the 
sea-run Enlosphenus japontcus ^ 

* Material collected by Barton W Evemmnn, examined by the wnter 
in the United States National Museum 

• Greaser and Hubbs (1922), lacking good material, were unable to dis- 
tinguish between E appendix and E niiisiikuni New matcnol, collected 
for Doctor Jordan m Japan in 1922, and studied by Jordan and Hubbs, has 
shown that nntaukum is usually the more degenerate in dt ntition and other 
respects, and differs from appendix furthir in having fewer myomeres and 
narrower floss palmate) oral fimbnao It is probable that brook types of 
Enlosphenus occur throughout northern Siberia, but their systematic (and 
nomenclatural) relations with the American and Japanese forms cannot be 
satisfactorily determined at this time The Japanese specimons we identified 
as Lampelra planen prove on rcfixaminatlon not to bo that species, but rather 
Enlosphenus mUs/ukurii 



690 


Cwrl L Huhbs 


Sinularly, Lampetra planertf which ranges from Europe 
through Siberia to Alaska, and thence southward to central 
California, and Lampetra lavioUemtf known only from the Ohio 
and Potomac basins of eastern North America, both seem to be 
degenerate relatives of Lampetra Jluvtaiilts Of these two forms, 
lamoitenti is much the more degenerate, and reprasents a dis- 
tinct subgenus, Okkelbergta Lampetra planeri may even inter- 
grade with L flumaiilis All of the brook lampreys are ex- 
tremely variable in degree of degeneration 

Most of the degenerate or brook lampreys, as indicated in the 
phyletic diagram, were apparently derived from the two para- 
sitic species forming the terminus of nhat appears to be the main 
line of evolution of the holarctic lampreys This evolutionary 
hne in fact seems to be leadmg toward the degenerate condition, 
bemg characterized by a decrease m body size, and by a reduc- 
tion in the size of the mouth and in the number of teeth 

lir THF SIZF AT METAMORPHOSIS OF CERTAIN PARASITIC 

LAMPREYS 

Concerning the life-cycle of the huge sea-run lamprey of the 
Atlantic, Petromyzon mannuSf we have nothmg to record, ex- 
cept some data on the small size at metamorphosis The largest 
ammocoete found m the extensive collection of the National 
Museum is 170 mm long, many others are between 130 and 
157 mm long Recently traAsforraed specunens taken in streams 
vary in length from 105 to 202 mm Of young taken in the sea, 
three, from Virgmia Beach, are 137 mm in total length, and one 
taken from 25 fathoms, near Easter Point, is 138 mm long 
EnlosphentLS japonzeus also attains a large size, but metamor* 
phoses when yet small The smallest adult examined is only 108 
mm long The largest of a number of ammocoetes probably be- 
longing to this species is 119 mm long Nothing more can now 
be recorded of the life-history of this lamprey 

Adults of JdUhyomyzon conedor as small as 102 mm have 
been exommed Tlie species attams a length of at least 330 mm 
Data on the length of the adult life of this lamprey could prob- 
ably be obtained 
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Fia 17 Siie Frequency Curves for Ammoooetee of Lampetra flttvtaUhM (7) 

Data from MmIc (1017) MeMuremenU to iMarMt hiilf D«ntimet«r 
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IV THE LIFE-HISTOHY OF LAMPETRA FLUVIATIUS 

Meek (1917) has published measurements of senes of English 
ammocoetes, which he has regarded as probably referable to 
Lampetra JluvtaiiliSj the parasitic river lamprey According to 
the author, at least throe or four generations are included in this 
material On regrouping and plotting the data, however, we 
find only two groups well marked, with a suggestion of a third 
The year groups are indicated on the graph (Figure 17) These 
figures, when considered in the light of similar but more exten- 
sive data on other sfiecies, indicate that the ammocoete period 
of this lamprey comprises at least three yeai*s 

V THE LIFE-HlfeTORY OF ENTOSPHESUS TRIDENTATU8 

Since so little is known of tlio duration of either the ammo- 
coete or the adult stage in the life of any of the parasitic lam- 
preys the following fragmentary evidence on the life-history 
of Eniosphenxis IridenlattLSj the sea-run lamprey of the Pacific 
Coast, 13 presented The material was collected in Coyote 
Creek, at San Jose, California 

On May 23, 1923, one hundred and fifty-eight very small 
ammocoetes were dug out of this stream Their measurements 
form a compact frequency group (See Figure 18), with the mode 
at 14 mm and extremes at 9 and 21 mm As two species of 
lampreys occur m Coyote fcreek, difficulty was encountered m 
identifying these young ammocoetes* Most of the specimens 
actually identified, including some of the largest and smaHest, 
proved referable to Eniosphent^ Irulmtahis^ a few only were 
found to be Lampetra planen The frequency group is so com- 
pact, however, that 14 mm must be a close approximation of 
the average size of this year group for each species These speci- 

• The identifications were based on the number of segments between the 
last glU opening and the end of the anal sht exhibited by each species in this 
stream In the EntoMphenua this number varied from 67 to 76, usually from 
70 to 74 This is an unusualiy high number for a southern population of 
this species, bemg quite as high as in the northern subepecies, E t tndenkUua. 
In the Coyote Creek race of Lampetra planen^ the number of myomeres 
vanes from 68 to 64, being most frequently 61 
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OCT t, 1922 


'' J 6 9 12 

TOTAL LENGTH, cm 

Fia 18 Size Frequency Curves for Ento$phen‘ua irtdenlalut 
SfttnplM from Coyote Cr«k California Actual data plotted for «nce of May 23 
uremcutji to Dearcnt inillimetor amoothed by fives for •erici of Ootobci^ Tb« mnilkir 
ammocoetm taj^n May 23 include some apccliupii# of Jbatr^ptito planfti^ On© iranaformins 
i^woiman taken Qotob^ i 1 b indicated on the icrapb 
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mens arc without question the young of the year, not more than 
a few months old 

On October 1, 1922, ninety ammocoetes of E tndentatiis 
averaging distinctly larger (being 21 to 50 mm long, with the 
average at 37 nmi ) were taken at the same place These spec- 
mu ns, the lengths of which are also plotted on Figure 18, ol> 
viously comprise a single year group They appear also to repre- 
sent the young of the year, but about four months older than 
those taken May 23 On that date a larva 75 mm long was 
secured It presumably was in its second year of life 

On Octol>er 1, an incompletely transformed specimen, 141 
mm long, was caught hiding under cover on the bottom from 
which the ammocoetes were dug (Considering the slow growth 
of this species during the first season, and the comparative 
growth of other lampreys, including that of Ijompetra planen 
from the same stream (Sc'c Figure 19), we can regard this in- 
dividual as probably in at least its third year of life The two 
other recently transformed specimens of this species examined 
are somewhat smaller one, taken on September 4 in the North 
Fork of Pitt River, California, is 138 mm long, the other, from 
Boar Creek, San Benito C ounty, California, is only 100 mm long 
From the scanty evidence available, it seems improbable 
that Eniosphenus Indeniaius metamorphoses l>efore the fall of it.s 
third year Of the time of migration to the ocean, or of the 
duration of its adult life, nothing definite can be said Local 
differences m breeding size suggest that this periocl is variable 

VI THE LIFE-HISTOBY OF LAMPBTRA PLANBRl 

Several efforts have been made to determine the number of 
years in the life-cycle of the degenerate brook lampreys, which 
spawn and die m the spring following their metamorphosis MGl- 
ler early (1856) estunated the duration of life of the European 
brook lamprey as three years This estimate, however, is of 
only historical interest, having been based on only five ammo- 
coetes and two transformed specimens 

Lubosch (1903) also presented an estimate of th^ hfe-cycl^ 
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of Lampetra planert According to him, tins lamprey spawns m 
May By August the young have attained a length of 1 0 to 
2 0 cm , specimens ranging to 5 cm in length are accredited to 
the first year of larval life, those 5 to 10 cm long, to the second 
year, no certain cslnnates, he thought, could lx. made for the 
third-year lirvae The si7e of the amrnococtes before inctamor- 
phoHis was given as 15 to 18 cm Although he offend no defi- 
nite statement to that cfTeet, Lubosch apparently considered the 
age at the completion of the hfe-cyde to lx; four years 

Loman (1912) similarly claimed that the larvae in size are 
grouped about four distinct lengths He published no definite 
data, so far as we know, but we have received from Dr Loman 
eight sjx'Cimens * repn»senting the year groups which ho recog- 
nized The lengths of these specimens for each estimated age 
are as follows 

First-year larva 27 mm 

8oct>nd->ear larva 54 mm 

Third-year larva 80 mm 

B ourth-j ear larva 1 1 3 mm 

Adults 87, 88, 89, 106 mm 

It thus appears that Loman estimated the life span of Lam* 
peira planeri as four years 

The writer has obtained some data on the year groups and 
growth of a Californian lamprey which cannot be distinguished 
from Lampetra planert (See Creastr and Hubbs, 1922) The 
matcnal was collected m Coyote Creek, San Jose, California, 
with that of Entosphenits iridentatvs (discuased above) The 
data are plotted as Figure 19 

Spawning hero apparently takes place earlier than m Ger- 
many or Holland, for the larvae of the year were found to be 
about 10 to 20 mm long on May 23 (1923) ® 

By October 1 (sample secured at the same spot in 1922), the 
young of the year had grown to a length of 34 to 74 mm , 

* MatenaJ from Henkum Brook, Holland, collected August 5, 1911 

* Ab already mentioned, the extreme young of Lampetra planerx and 

tndenlahia oould not be readily distinguished It was definitely 
ascertained, however, that both species were represented m the series of very 
mnall ammoeoetes taken May 23 
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being mostly between 40 and 60 mm long The larva 94 mm 
long taken on May 23 must, therefore, have l>een more than one 
year old A still larger amrnocoete taken on the same date, ob- 
viously about full-grown, being 172 mm long, was in all proba- 
bility still older, or more tlian two years of ag( If these inter- 
pretations are correct, it would follow that the age at breeding 
and death would l>e not less than three years 

By reference to Figure 10, it will be ew'cn that this estimate 
18 the minimum derivable from the data The larvae older than 
one year, and not yet metamorphosed, taken October 1, must 
represent at least one year class Being at least in their second 
year, they would not have metamorphosed Ixfore their third 
year, nor have spawned before the end of that year of their 
lives Whether this minimum estimate represents the correct 
value for the life span cannot be determined from the data, too 
few of the oleler ammocootes having Ix^n obtained to permit 
of their analysis into year groups It is probable, however, that 
more than one, perhaps two, year classes arc represented among 
these older ammocoetes, for the combined group shows a much 
greater dispersion than does the groups of ammococtes almost 
at the end of thi ir first year’s growth, or the group of newly 
transformed individuals, or of spawning adults It is not im- 
probable, therefore, that the life span of Lam])etra planeri in 
both Europe and California is four years 

A wMnpanson of the size of the ammocoetes taken in both 
May and October with that of tlie recently transformed adults 
secured on the later date, and with that of spawning adults taken 
in the same place in the spring several years previous, suggests 
that a slight decrease in actual length accompanies metamorpho- 
sis and the attainment of matunty (See Figure 19) This situa- 
tion IS perhaps true of all lampreys, for adults are often found 
notably smaller than the lai^:e8t ammocoetes Meek (1916) 
already has expressed his opinion that lampreys, like eels, may 
actually decrease in size dunng metamorphosis 
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VII THE UFI'>-inSTOUY OF ENTOSPflENVS APPENDIX 

Okkclberg (1921) lias ost Jmatrd that aiiot))(r brook lamprey, 
Entosphenus unlden (= nppciuhx)^ h\cs fivi years before spawn- 
ing and dying, h\e year groups of lar\a being repuseiited in 
summer collections from Honey ( reek, near Ann Arbor, Michi- 
gan Making use of OkkelbeigS onginal data (for which privi- 
lege acknowledgement is here made), togethei with measure- 
ments of additional specimens from the same locality, the 
writer has found it possible to confinn this estimate (See figure 
20) A smaller senes taken m Maple River, Michigan, on Au- 
gust 10, also furnishes confirmatory e\idenc( three* year groups 
appear to be represented, exclusive of the few >oung of >car and 
of transforming individuals, none of which were secured (lowest 
graph, Figure 20) Tho life span of Eniosphenm appendix , 
therefore, is apparently five jears 

The data on the growth of Entosphemm nppeiuhx m Honey 
Creek (Figure 20) seems sufficiently definite to admit of the 
presentation of a growth-curve foi the specits (See upper curve, 
Figure 22) As m most fishes, there is an early period of rela- 
tively rapid growth After the first yt ar, tliat is, after the time 
of sex differentiation (Okkclberg, 1921), the growth is reduced 
in rate, but apparently accelerated again before metamorphosis 
In this way, a sigmoid growth-curve is produce d, not unlike that 
of the sunfish (Creaser, MS) and of man In the lamprey, the 
curve 18 further complicated by the apparent shrinkage m ac- 
tual sise accompanying metamorphosis and the actual attain- 
ment of maturity 

vni THE LTFE-mSTORY OF ICBTHYOMYZON INJCOLOR 

A still longer life later was indicated by Okkclberg (1922) 
for another degenerate brook lamprey of the Great Lakes region, 
Ichihyomyzon untcolor Okkelberg's data are replottcd on a 
different statistical basis as the upper two curves of Figure 21 
The frequency curve for the Thunder Bay series agrees well with 
Okkelberg^s m apparently showing seven year groups of ammo- 
coetes The curve for the Gilciftist Creek set shows similar but 
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less distinct modes, probably Imcausc of the smaller number of 
specimens secured The curve for one hun<lred and two ammo- 
coctes taken in Rifle River, another Michigan stream, on August 
27 (lowest graph, Figure 21), h still less definite Okkelberg was 
apparently right in estimating the life span of this brook lam- 
prey as seven years 

The growth curves drawn up from the data for the Thunder 
Bay River and (JilcJinst Creek lots of I chihyornyzoji umcoh/r 
(Figure 22) are similar in form to the curve for Enlospheniis ap- 
pendxXy although growth after the first year is more retarded, 
and the life more prolonged There is indicated, as m that spe- 
cies, a rather rapid early growth, then a prolonged period of re- 
tarded growth apparently somewhat accelerated before metamor- 
phosis, and perhaps an actual decrease m size accompanying 
transformation 


IX SUMMARY 

All lampreys, so far as known, pass through a prolonged am- 
mocoete period, during which they live, blind and toothless, m 
the stream bottoms After metamorphosis the life follows one 
of two types In the one typo of hfe-cyele, the adult lampreys 
feed semi-parasitically on other fishes, and continue to grow for 
an unknown period before spawning and dying In the other 
type, feeding and growth cease at the time of transformation, 
breeding then ensues the following spring, then death The 
degenerate or brook lampreys appear to have l)een independently 
derived from different parasitic species (Figure 16) 

The large parasitic lampreys transform at a small size, but 
probably not, in the cases m which evidence is presented, until 
an ago of at least three years is attamed (Figures 17 and 18) 
The length of life of the degenerate lampreys is variable, but 
probably comprises at least three years in all species The 
probable life span for the three species studied is for Lampeira 
planeriy four years (Figure 19), ErUosphenua appendix^ five years 
(Figure 20), for Ichythyomyzon untcolor, seven years (Figure 21) 
The growth of Eniosphema appendix and of Ichthyomyzon 
umcolor is fairly rapid during the first year, then retarded for 
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ijeveral years, but apparently somewhat accelerated before meta- 
morphosis (FigUK 22) An actual deciease m the size of lam- 
preys probably accornpanus metamorphosis and the attainment 
of maturity 
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NOTES ON SOME MICHIGAN SNAKES* 

T II LANOLOIS 

Since the hfe-histories and habits of most snakes have been 
but unperfectly recorded, my observations of the past summer 
may constitute an acceptable contribution It was originally 
intended to continue these studies, but this has become impos- 
sible, and these notes are offered now m their admittedly frag- 
mentary form This work was done between July 2, and August 
23, 1923, at the University of Michigan Biological Station The 
wnter wishes to express his appreciation to Professor George R 
La Rue for the facilities offered by the Biological Station, and to 
Dr Frank N Blanchard for assistance dunng the progress of the 
study 

The snakes collected and observed dunng this period were as 
follows 

17 nng-neck enakes, I>iad(yphi9 TmncUUus edwardm (Merrom) 

8 groen snakes, hurpeUxB vemalis (Harlan) 

17 water snakes, Natnx stpedon stpedan (Linn^) 

3 red-belhed snakes, jSterena occtpUo-macukUa (Storcr) 

13 nbbon snakes, Thamnophts taurUw sauntuB (Linn6) 

I)tAJ>OPHis punctatus edwardsii — Until recently nng-neck 
snakes have been considered rather rare m this region Ellis 
(1917, p 49) states that he has seen four specimens collecteil 
beneath fallen timber in the vicmity of North Fishtail Bay, 
Douglas Lake, in the summers of 1914 and 1915 Dr F C 
Oates and Dr J H Ehlers found a dead specimen m the 
sandy road between Cecil Bay and Big Stone Bay, Emmet 
County, near the shore of Lake Michigan on August 19, 1916 
There are a few additional records of single specimens found m 
Cheboygan County, near Douglas Lske 

The idea of rarity was somewhat shaken when the writer 

* Contribution from tbe Biological Station of tbo Univemty of Micliigaiu 
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found nine ring-neck snakes under one board at Big Stone Bay, 
Emmet C^ounty, August i, 1921 Certain features connected 
with this find, and with others to be mentioned, offer a pos- 
sible explanation for the appaitmt rarity of those snakes The 
nme snakes were found in an ojjen fichl near a second-growth 
coniferous woods On August 4 two more were found under the 
same board, and two small sjjeciim ns Ixmeath separate boards 
near by The last one was taken under the large board on Au- 
gust 8 A peculiar feature w.is that the snakes found under the 
large board were bunched beneath two pieces of tar paper, eight 
inches square, with bodies closely intertwined When the snakes 
were brought into the laboratory, tar paper was placed in their 
terrarium, and, although they had a choice of sphagnum, bark, 
board and tar papt'r, they weie most frequently found beneath 
the tar paper Light and contact conditions weie controlled as 
much as jKissible, so as to make it truly a choice of material 
A little later in the summer, August 12, Dr Blanchard found 
three adult ring-ncck snakes in a small pile of old white cedar 
bark near Rctse^s Bog, on Burt Lake, Cheboygan County The 
same collector reports two ring-neck snakes found under the 
loose bark of a fallen hemlock tr^K ui a small stand of beech and 
maple woods near Bryant^s Hotel on Douglas Lake, Septera- 
ber 3, 1918 Ditmars (1908, p 335) records finding this species 
mainly beneath the resinous bark of hemlock trees 

It would seem that the i^pparent ranty of ring-neck snakes 
in this region, and possibly m others, could be accounted for by 
their gregarious tendency (Hurter [1910, p 189] records finding 
seventeen nng-neck snakes, D pundatus amyt, beneath a flat 
rock two feet by eighteen inches), and by their preference for 
concealment under resinous substances Possibly tar paper 
could be used as a trap in the field 

But little information was obtained on their habits and food 
In the terranum they remamed m concealment and nearly mo- 
tionless throughout the daytime, but became active after dark 
They declined red-backed salamanders (Pleihodon etnereus) which 
were offered as food However, a specimen examined fresh from 
the field contamed the remains of one Surface (1906, p 136) 
also records the nng-neck snake as feeding upon this salamander 
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Liopeltis vfrnalis — Throe gravid female green snakes were 
taken and kept for their breeding records, two from Douglas 
Lake, C'heboygan County, arnl one from Coed Bay, Emmet 
County Two of them laid their eggs on August J4, one laying 
three eggs, the other four The third and largest was collected 
on August 15, and, although her abdomen was quite as dis- 
tended as the others had Ik ( n, she retained her eggs and must 
have resorlx'd them, as her alKlomen was of normal girth alK)Ut 
October 1 The eggs were c>hndrical, with rounded ends and 
were encased in a white leathery covering They ranged in 
length from 27 to 38 mm and avenged about 12 mm in di- 
ameter at the middle, 10 mm at one end, and 11 mm at the 
other The covering was stretched smex)th and tight except in 
one which bore a wimkle Ik tween its mieldle and its larger end, 
and another which was spoiled ^\hen the latter was opened 
the dead embryo, measuring SC mm , was found to be occujiy- 
mg a cavity m the midelle e)f the egg, with yolk at lx)th ends 

The six good eggs were kept on moist sand, and eovered with 
sphagnum All six hatched on August 28 Before hatching the 
egg-covenng was fully distended until the crack appeared The 
latter extended crosswise in the middle of the egg for a distance 
of 4 or 5 millimeters As the egg broke a colorless fluid issued, 
and in alK)ut half an hour the young snake partially emerged 
In no case did it crawl entirely out at its first appearance When 
it had as much as two inches of its length out of the egg the 
yoimg snake would quickly withdraw into its covering if alarmed 
In each instance, after several emergences and withdrawals, oc- 
cupying from one to four hours, the final escape was accomplished 
with a slight jerk, perhaps due to the breaking of the yolk- 
stalk attachment No egg-tooth could be seen with the un- 
aided eye on any of the young snakes, and they did not shed theu- 
skins soon after hatching 

Natrix 8IPEDON siPEDON — Eleven female water snakes were 
collected near Douglas and Burt Lakes from July 4 to August 
21 Two of these were immature, and the other rune had em- 
bryos xn their oviducts The collection of these at various dates 
gave a senes of embryos of sizes increasing with the advance of 
the season, as follows 
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July 4 — No embryos visible 
July 10 — Embryos about 76 mm long 
July 11 — Embryos about 62 mm long 
July 18 — Embryos about 75 mra long 
July 18 — Embryos about 75 mm long 
July 27 — Embryos about 146 mm long 
Aug 21 — Embryos about 180 ram long 

The 52 mm and the 75 mm embryos had well defined scales 
and scale rows, but were colorless The 146 mm and the 180 
mra embryos were definitely colored with four distinct rows of 
dorsal blotches 

Only a very general relationship was noted between the 
length of the adult and the number of young The figures are 
as follows 


Length of adults 

Numljer 

m centimeters 

of embryos 

72 

21 

86 

16 

90 

16 

90 

30 

93 

23 

93 

23 

96 

28 

105 

18 

1136 

46 


In every case there were more embryos m the right than m 
the left oviduct, and, although there was some dovetailing, the 
embryos in the left oviduct, with but one exception, were closer 
to the vent than those m the nght oviduct 

Two of the water snakes had fish in their stomachs and one 
had a leopard frog I^our of the stomachs were infested with 
Ascand worms 

Stoheria occipito-maculata — On July 26 a gravid female 
red-belhed snake was found lying m a sandy road near Mud Lake, 
Cheboygan County, by Dr Minna Jewell A second female of 
this species m the same condition was picked up on August 3 
m a sandy path at Big Stone Bay, Eknmet County, by Dr 
George E Nichols, Still a third gravid female was ifound on 
August 9 beneath a board m a clearing at Cecil Bay, in Emmet 
County, by Dr F N Blanchard All three were given to the 
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writer by the collectors, and were kept until their young wore 
bom 

The first female bore nine young on August 20 The first 
of her young ones was discovered at 11 20 am and had been 
born not more than a few minutes, as it was still m the egg- 
membrane Five more were born between 12 00 and 12 40, the 
seventh at 12 48, the eighth at 1 16, and the last at 2 16 The 
young were forcibly ejected by a continuous senes of muscular 
body constrictions pa^ising from the head to the vent of the 
mother The birth of one of the young one s required four min- 
utes from its first appearance m the vent to its complete separa- 
tion from the parent Others, for various reasons, took longer 
When the head-fold was pointed posteriorly the time for emer- 
gence was shortened, since the young one was thus enabled to 
help himself out The last one to be born had its head folded a 
short way back, but it broke the egg-membrane, straightened 
out its neck, and explored actively with its tongue whili still in 
the vent The mother^s belly was not concave when the young 
were all out, but the skin was wnnkled along the sides of the 
body, whereas before it had been stretched tight For about 
thirty-six hours after the last of her brood was torn the mother 
remained practically motionless She paid no attention to a 
slug that crawled atout her, although slugs arc well known to be 
a favorite food of the species 

The second female gave birth to her six young on August 21, 
and the third female to her eight young on September 4 The 
young averaged 84 millimeters in length The individual meas- 
urements in millimeters were 83, 84, 89, 82, 83, 81, 86, 84, and 
86, 82, 83, 87, 81, 81 Their backs were fuscous-black, their oc- 
cipital spots light salmon-orange, and their bellies orient-pink 
These colors were uniform m all throe broods, though the backs 
of the mothers were notably different The first adult's back 
was hair-brown, that of the second chestnut, and of the third 
auburn, making a striking color senes The bellies of all three 
were English red * 

Thamnophis SAURiTua 8AXJRITUB — A female ribbon snake dis- 

* AD colors correspond with Ridgway's Color Standarda and Nomendatwre 
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sected Augu&t 1 contained seven embryos, four in the right ovi- 
duct and three in the left Each embryo was 195 millimeterB 
long, and was accompanied by a tonsidtrablc amount of yolk 
A female opened August 6 contained nine embryos, without 
visible yolk, each 225 millimeters long These embryos were ap- 
parently ready to be bom, and, since the mother had been 
opened immediately after cthenzation, the young were still alive 
When the oviduct was opened the young ones became active 
almost immediately, and one even crawled out of the oviduct 
They paid no apparent attention to their mother, and exhibited 
an absolute independence from the first Within ton minutes of 
his biith one of them struck vigorously at a biasing finger, and 
excreted his musk when puked up The musk was colorless and 
nearly odorless All of them shed their skins within an hour after 
birth Two days after their abnormal birth a sprmg-ptcpcr 
(Hyla cmetfer) was dropped into their terrarium, and in alx)ut an 
hour one of the young snakes had it stuck in his throat How- 
ever, the frog was too large, and he loosed his hold when dis- 
turbed 

The young ranged m length from 66 millimeters to 77 mil- 
limeters, with an average of 70 millimeters They were, in color 
and proportion, similar to the adult 
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NOTES ON THE BIRDS OF CHARLEVOIX 
COUNTY AND VICINITY 

JOSbELYN VAN TYNE 

During the summer of 1923, the writer horved as assistant on 
an expedition to Charlevoix County to study the mammals of 
that region This work was supported by the Michigan Depart- 
ment of Conservation The study of the distribution of the 
mammals carried the party frequently to all parts of the county, 
and the writer made the Ix^st of the op|K)rtunity to study the 
birds of this little known region As nothing seems to have been 
published on the birds of the mainland of Charlevoix County, 
the following notes are submitted with the hope that they may 
serve as a basis for further work on the birds of this interesting 
country 

We amved on June 20 at the farm near Boyne Falls which 
was to be our base for the summer This was two miles south- 
east of Boyne Falls From this point and from temporary camps 
in Norwood Township and in Young State Park, the county was 
covered pretty thoroughly by automobile The week from July 
9 to 13 was spent at “King's Camp” in the ea,stern part of Mont- 
morency County (Sec 30, T 32 N , R I E ) and from July 23 to 
28 we worked on Manon Island m Grand Traverse Bay The 
rest of the summer until August 26 was spent in Charlevoix 
County From that date until September 2, we camped about 
four miles south of Elmira m order to collect in the virgin hard- 
wood forest there 

In addition to my own notes, much use has been made of 
those of my fellow assistant, Aldred S Warthm, Jr To T H 
Hubbell I am mdebted for the identification of insects found m 
some of the birds' stomachs In 1922, N A Wood, curator of 
the Museimi of Zoology, University of Michigan, was m the re- 
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gion from August 7 to 30, and has kindly permitted me to use 
his notes Other valuable notes have been sent mo by W E 
Hastings, custodian of birds' eggs in the Museum of Zo5logy 
Finally, I wish particularly to thank L R Dice of the Museum 
of Zodlogy, without whose generous encouragement and assistance 
the work would have l^een impossible 

As far as possible with the material at hand, an attempt has 
l>een made to record the numbers and habitat distribution of the 
various species The first of these is, of course, an extremely 
difficult matter The apparent numbers arc largely dependent 
upon whether the bird is conspicuous or not, and the personal 
factor IS so great that such brief notes on abundance as can be 
given here must necessarily be rather indefinite To make it os 
exact as possible, a definite scale of relative abundance has 
been used in these notes (i e , abundant, common, numerous, few, 
rare) 

The only excuse for presenting such meagre notes on habitat 
preferences as are here included under many 8|)ecies, lies in the 
fact that the birds of the region have never before Ix^en studied 
from this point of view and it may be long before further work 
IS done In the meantime, conditions arc changing rapidly and 
even now but little of the country is left in its original condi- 
tion When Brewster and Dwight made a collecting tnp to this 
region only thirty-five years ago, the county was still largely 
covered with the ongmal forest. Now the last few sections are 
bemg cut 

t 

The foUowmg is a list of the bird habitats mentioned here 


Open-water 

Bulrush 

Tamarack and black spruce bog 
Bwamp brush 
Sand beach 

Dune heath ^ 

Aspen 

H^wood forest 
Pine barren 
Pasture 
Orchard 
Edificanan 


Mud-flat 

Stream-border 

Arbor vitae swamp 

Second-growth fir and spruce forest 

Gravel beach 

Dry brush 

Scrond-growth hardwood forest 

Jack pine forest 

AeHal 

Cultivated field 
Ruderal 
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In general the names are self-explanatory, but more complete 
descriptions of these habitats are being publidied by L R Dice 
in his paper on the mammals of the region, which is to appear in 
the Occasional Papers of the Museum of Zodhgy, University of 
Michigan For the sake of uniformity and to avoid duplication 
of the habitat descriptions, tbe same nomenclature of the habi- 
tats 18 used hero as by Dice The mud-flat habitat is added be- 
cause of its importance to the shoie birds 

All of the one hundred and eightcH>n sfitcies m the following 
list are here recorded from Charlevoix County, except the up- 
land plover and the wood thrush The annotated list is prima- 
rily an account of the Charlevoix County birds and all notes aji- 
ply to that county except when other localities are particularly 
named All of the observations recorded here were made by the 
writer in the summer of 1923 unless otherwise sjK'eifitally stated, 
in which case the year and authoiity are always given The 
nomenclature used is that of the A 0 U Check List (1910) with 
its supplements The specimens collected are in the Museum of 
Zoology, University of Michigan 


ANNOTATED LIST 

PoDiLYMBUS PODICEP8 (Linn ) Piecl-billcd grebe — One was 
seen on Deer Lake, August 8, 1922, by N A Wood 

Gavia dumer (Brilnn ) Loon — Two were seen at Thumb Lake, 
July 17 and 20, and a flock of six was observed off Fisher- 
man’s Island, August 10, 1923 W E Hastings noted two 
at Norwood, November 21, 1910 

Larus arobntatus ahgentatus Pont Herring gull — Common 
on Lake Michigan and Pine Lake and numerous on the 
smaller lakes 

Larub deiawargnsis Ord Ring-billed gull -*-On August 8, 
1023, A S Warthin, Jr noted one at Fisherman’s Island in 
company with herrmg gulls 

Sterna caspia impgratob (Coues) Caspian tern — Two to 
seven were seen daily at Fisherman’s Island, August 7 to 
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10, 1923, and one on Pine Lake at Young State Park, Au- 
gust 18 This species is doubtless of regular occurrence along 
the Lake Michigan shore, as it breeds in some numbers on 
the Beaver Islands 
Stehna iiihundo Linn Common tern — Numerous along the 
Lake Michigan shore 

Chudonias nigra SURINAM!- nsts (Gmelui) Black tern — 
W E Hastings records this bird at Charlevoix, June 14, 
1923 

Mergus americanus (Cassin) American merganser — Seen at 
Norwood, November 21, 1910, by W E Hastings 
Mergus sbrrator Linn Red-breasted merganser — A female 
merganser, probably of this species, with eight half-grown 
young, was seen on the Boyne Falls mill-pond July 31, 1923 
W E Hastings reports the species at Norwood, November 
21, 1910 A nest with eleven eggs was found on Marion 
Island, Grand Traverse Bay, July 24, 1923 The nest was 
plae^ed on the ground close under the floor rafters of a de- 
serted dance pavilion alxiut a hundred feet from the water 
Nearly a dozen females were constantly seen about the is- 
land and doubtless had nests there Only an occasional 
male appeared with them 

Anas platyruynchos Linn Mallard — A female was seen off 
Fisherman's Island, August 10, 1923 
Anas rubripes Brewster Black duck — One was noted at 
Fisherman's Island, August 10, 1923 
Marii^a AFPiNts (Eyton) Lesser scaup duck — Walter E Hast- 
ings found flocks of thousands along the Lake Michigan 
shore at Norwood, November 21, 1910 
Glaucionetta clanoula AMERICANA (Bonap ) Amencon gold- 
en-eye — WE Hastings reports this species also as very 
abundant near Norwood, November 21, 1910 
CHABitoNKTTA ALBEOLA (Lmu ) Bufflehcad — Six birds noted 
near Norwood on November 21, 1910, by W E Hastmgs 
BoTATJRtJS LENTiGiNOSus (Montagu) Bittern — Only three 
were seen dunng the summer m Charlevoix County 
Ardea herodias herodias Linn Great blue heron — At 
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Thumb Lake and along the Lake Michigan shore, single 
birds were soon rogulaily in 1923, but raroly elsewhere 
Rubicola minor (Gmohn) Woodcock — In late July and early 
August, at least, the woodcock seemed to bo rather numer- 
ous in the very wet willow alder thickets at the Boyne Falls 
mill-pond 

PisoBiA MiNtTTiLLA (Vioill ) Ijoast sandpipor — This species 
was seen by N A Wood, August 22, 1922, at Door Lake 
Ereunetes pu&illus (Lmn ) Semipalmatod sandpiper — 
Noted at Door Lake, August 22, 1922, by N A Wood 
Totanus BLAVIPE8 (Gmclin) Lesser ytllowlogs First sc^en Au- 
gust 12, 1923 From August 15 to 17 there won flocks of a 
dozen or loss on the mud flats of the Boyne Falls mill-pond 
Tringa 80LITARIA soLirAHiA Wilsou Solitary sandpiper — A 
female collected near Thumb Lake, July 18, 1923, was found 
to be extremely fat, weighing 72 7 grams An interesting 
contrast to this was aflforded by another female (Boyne Falls, 
August 15) without noticeable fa+, found to weigh forty- 
six grams A flock of fifteen appeared at the Boyne Falls 
miU-pond on August 16, but the pond was later filled with 
water and no shoie birds were seen after this date 
Bartramia lonqicauda (Bcchst ) Upland plover — Not seen 
in Charlevoix County In Otsego County an adult with a 
young one about a week old was found in a very dry and 
desolate part of the pine-barron country a half-mile west of 
Round Lake (Sec 29, T 32 N , R I W ) on July 9, 1923 
Actitis macularia (Linn ) Spotted sandpiper — Numerous m 
1923 on the sand shore near Fisherman's Island and on the 
inland lakes of Charlevoix County Common on Marion Is- 
land, where young well able to fly were seen July 24 
OxYKCHUs vociFERUS (Linn ) Killdeer — Common in the pas- 
ture and sand beach habitats, few in the cultivated fields 
and gravel beach 

This species bred commonly m the pasture lands, but in 
the latter part of the season was foimd more commonly 
along shore Young nearly able to fly were noted at Thumb 
Lake July 19 and 21 
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CoLiNus viRoiNiANus viKoiNiANus (Lmii ) Quail — N A 
Wood noted several near Charlevoix during the latter half 
of August, 1922 On June 14, 1923, W E Hastings also 
found quail near Charlevoix During the summer of 1923 
but one was seen and this near Boyne Falls on June 22 
(A S Warthin, Jr ) 

Bonasa umbellus togata (Linn ) Canada ruffed grouse — 
Abundant in dry brush, swamp brush, common in arbor 
vitae swamp, second-growth fir and spruce forest, numerous 
in hardwood forest, few in aspen, jack pine forest, and second- 
growth hardwood forest The species was studied in Charle- 
voix County in all of the foregoing habitats except the jack 
pine forest This habitat was studied only in the eastern 
part of Otsego County 

A male was collected July 3, m Boyne Valley Township, 
and three more birds were kindly collected for me in Melrose 
Township by J H Stephenson on October 28 These birds 
have been examined by J L Peters of the Museum of Com- 
parative Zoology of Harvard University, who considers that, 
while they are not absolutely typical togata , yet they are 
distinctly referable to this subspecies rather than to um~ 
belius 

The grouse were rather common throughout the region 
Three separate broods of young about thre^ weeks old were 
seen between June 22 and 26, which probably indicates the 
usual nesting dates Adult birds with young continued to be 
seen during the summer Ten young seen July 2 constituted 
the largest brood noted 

Zenaidura macroura carolinensis (Linn ) Mourning dove 
— Numerous in a large arbor vitae swamp in Boyne Val- 
ley Township, but few were seen elsewhere 

CtHCtJS HUDsoNius (Linn ) Marsh hawk — Numerous, es- 
pecially in the arbor vitae swamps and in open cultivated 
countiy. 

Accipitbk vblox (Wilson) Sharp-shinncd hawk — Rare Re- 
ported m the county by N A Wood, August 17, 1922 On 
July 13, 1923, one was seen repeatedly oarryuig food intQ ftu 
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arbor vitao swamp in wost^'rn Montmorency County (Sec 
30, r 32 N , R I E ) The nest couhi not be found, though 
when the locality was approached the bird scolded violently 
and even dived at the intruder The bird was collected and 
proved to bo a br(*edmg female 

Accipiter ( oopEKi (Bonap ) C’ooper^s hawk — One was seen 
south of Charlevoix by N A Wood on August 30, 1922 

Astuh atricapillus ATRicAPiLLVs (Wilsoii) Goshawk — 
W E Hastings collected an Adult male near Norwood, 
November 23, 1910 

Butfo BOREALIS BOREALIS (Cmolin) Red-tailcd hawk — One 
was seen in Chandler Township, August 11, 1923, and W E 
Hastings noted one near Norwood, June 21, 1922 

Hali«etu8 lfucocephalus leucocephalus (Linn ) Bald 
eagle — One was observed at Norwood November 21, 1920, 
by W E Hastings It was also seen near Thumb l 4 ike on 
August 15, 1923, by L R Dice On July 26 a nest was 
found on Marion Island It was situated about six tv feet 
from the ground in a great maple on the highest part of the 
wooded bluff which extends along the west side of the island 
The pair consisted of an adult and an inunature bird 

Cherchneis sparvkria sp^uvERiA (Lmn ) Sparrow hawk — 
Only three were seen in the county during the whole sum- 
mer One seen on July 23 was being attacked by a kingbird 
and was carrying in its claws, with no apparent difficulty, a 
bird of the size and appearance of a kingbird, but which 
could not be surely identified 

Pandion haliaetus carolinensis (Gmelin) Osprey — Observed 
near Norwood on June 21, 1922, by W E Hastings A 
nest of this species was found July 9, 1923, m the pine-bar- 
ren country in the western part of Montmorency County 
(Sec 18, T 32 N , R I E ) by A S Warthin, Jr There 
were three well feathered young 

Strix varu varia Barton, Barred owl — One was seen by 
A S Worthin, Jr , June 23, 1923, m a small patch of sec- 
ond-growth fir and spruce forest south of Boyne Falls On 
July 30 a young one well able to fly but still in the down 
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was collected by L R Dice in the hardwood forest just 
north of Thumb Lake 
Bxjbo VIRGINIAN us viRoiNiANUs (Gmelin) Great horned owl — 
Reported by W E Hastings near Norwood, November 21, 
1910 

Nyctea NYcmoA (Linn) Snowy owl — W E Hastings col- 
lected one near Norwood on November 21, 1910 
CoccYZUS ERYTHROPTHALMUS (Wilson) Black-billod cuckoo — 
But few were seen during the summer of 1923 
Ceryle alcyon alcyon (Linn ) Kingfisher ~ The kingfisher 
was common along the many small streams, but rather less 
so on the inland lakes A bird of strong flight, it is much 
given to wandering over the surrounding country, often far 
from any water It was common around the shores of 
Manon Island, nesting there in the high banks on the east 
shore 

Dryobates villosus villosus (Linn ) Hairy woodpecker — 
Occasional individuals were seen in a great variety of habi- 
tats, but only in the arbor vitae swamps was the species 
seen with any frequency 

Dryobates pubescens medianus (Swains ) Downy wood- 
pecker — Fau-Iy common and of very wide distnbution 
Found practically wherever there were trees 
Picoides arcticus (Swains) Arctic three-toed woodpecker — 
Seen near Norwood on November 21, 1910, by W E Hast- 
ings 

Sphyrapicus varius varius (Linn ) Sapsucker — One seen by 
A S Warthin, Jr , south of Boyne Falls on August 8, 1923, 
was the only specimen seen during the summer N A 
Wood saw one near Charlevoix, August 27, 1922 
Phlcbotomus pileatus abieticola (Bangs) Pileated wood- 
pecker — A number were seen and heard m the hardwood 
forest north of Thurfib Lake They were very shy and hard 
to approach 

MeIiAnerfes ertthrocephalus (Lmn ). Red-headed wood- 
pecker* — W E Hastmgs noted this species near Charle- 
voix on June 14, 1923, but strangely enough not a smgle 
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bard was soon by any of our party in Charlevoix County 
during the summer, thougli they were found m some num- 
bers along the roadsides a few miles soudi in Antrim and 
Otsego counties mar Klmira lluy were also numerous in 
beech and ja(k piru giowths ten mil( s ea,st of V uidc rbilt, 
Otsego C’ounty 

Colapti'S AOitATUs MTTLiTs (Bings) Flukir - Afnindant in 
dry firiisli, roinmon in pasture, arbor vitae swamp, and 
asiien, numerous in orrhard, snamp brush, pine barren, 
second-growth hanlwood forest, edihtaiian, dune heath, and 
rudcral, few m the cultivated held habitat 

Th(' hitkcn 13 by far the most wide-ranging and adapt- 
able wood pec kt r of the region and is thciefore the most 
abundant It was commonly seen in the pastures indulging 
m its well-known taste for ants, and in the latter part of the 
summer it showed a great fondness for the wild cherries and 
the berries of the dogwood 

Antrobtomxts vociFhKUs vocirEnus (Wilson) Whippoorwill 
— Heard calling in numbers every evening through the 
second week of July, 1923 After that, single birds only 
were heard on July 29 and August 5 and 25 It was seen 
and numbers were heard calling m the young jack pine 
growth near Black River, eastern Montmorency County 
July 9-14, 1923 Oce4isionany here, as m Charlevoix 
County, it was heard in the very early morning 

Chordeiles virginianus viRGiNiANUs (Gmelin) Nighthawk 
— A common summer resident throughout Charlevoix 
County In Antrim County the first of the migrating 
flocks in the fall of 1923 were seen a few miles northwest 
of Elmira on August 26 During the late afternoon of 
August 31, 1923, considerable numbers were observed m 
Otsego County about four miles south of Elmira, flying 
rapidly to the southward They all seemed to take exactly 
the same direction (about SSE) as though following a defi- 
nite route 

CHiETUBA pelaqica (Lmn ) Chimney swift — Seen m small 
numbers and rather mfrequently, but showing a rather de- 
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cided preference for the region just above the tree tops of 
the hardwood forest 

Archilochus colubris (Linn ) Ruby-throated humming-bird 
— A number of hummingbirds were seen in Charlevoix 
County especially around dwellings and gardens and in the 
second-growth liardwood forest 

Tvrannus tyrannus (Linn ) Kingbird — Abundant in ruderal, 
orchard, and dry bnish, common in edificanan, cultivated 
field, numerous m aspen The kingbird wanders occasion- 
ally into other habitats, !)ut its typical environment in 
Charlevoix County is fairly well shown by the foregoing 
list It was decidedly more abundant than in the southern 
part of the state A number of nests were found These 
were usually placed in the bushes by the roadside, but one 
was found on a small stump in the center of Boyne Falls 
mill-pond In the vicinity of Boyne Falls, nests were found 
m which the eggs hatched July 13 and 18 Another with 
half-grown young was located on July 29 and the young m 
a fourth left on July 4 The eggs m one of these hatched 
after fifteen days incubation In the area of desolate cut- 
over land oast of Vanderbilt, Otsego County, this was a very 
abundant bird On July 10 two nests here had fully grown 
young 

Myiarchus crinitus (Linn ) Crested flycatcher — Probably 
a rare summer resident Noted near Charlevoix June 14, 
1923, by W E Hastings, and at Deer Lake, June 30 A 
male was collected in Otsego County in an orchard four 
miles south of Elmira on August 28 
Sayobnis phgbbb (Lath ) Pheebe — A common nestmg bird 
around the farm buildings and under bridges Nests with 
newly hatched young were seen July 2 and 4, 1923 
NuTTAJUWJRms BOREALIS (Swains ) Olive^ided flycatcher — 
N A Wood saw one near Charlevoix on August 16, 1922 
Myiochanbs VIRENS (Linn ) Wood pewee — This species oc- 
curs rather sparingly m the hardwood forest 
Eiipidonax minimus (W M & S F Baird) Least flycatcher 
— Seen twice in Boyne Valley Township, On August 4^ 
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one wa« collected in an arbor vitae ^wainp (L R Dice) 
and August 1 6 one was seen in the second growth hardwood 
(A S Warthin, Jr) 

Otocoris ALP>sTRis prattcola (Ilenshaw) Prairie horned 
lark — A common bi ceding bird all o\(r Charlevoix 
County in pastures and cultivated helds 
Cyanocitta CR 18 TATA CR 18 TATA (Linn ) Blue jay ~ Rather 
numerous in all kinds of wooded country and especially so m 
the arbor vitae swamps The stomach of one collected 
August 2 contained one large sawfly, a leaf-hopper, and some 
fragments of beetles 

CORVUS DRACHYRIIVNCHOS BHACTIYRHYNCHOS Brehm CrOW — A 
numerous and wide-ranging bird 
Dolichonyx oryztvouls (Linn) Bobolink — A numerous 
breeding bird m the alfalfa and clover fields of C'harlevoix 
County 

Molothrus ater atfr (Bodd ) Cowbird — Especially nu- 
merous in pastures, but found practically everywhere The 
first large flock m 192d was seen on June 30, when a group 
of over two hundred appeared near Boyne Falls 
Agelaius phobniceus PHOENirEUS (Linn ) Red-winged black- 
bird — Because of the almost complete lack of suitable 
marsh land m Charlevoix County but few of these birds are 
to be found The first wandering flock in 1923 was seen 
near Thumb Lake on July 21 A single nest with two eggs 
was located at the Bo 3 me Falls mill-pond on June 23 
Sturnella MAGNA MAGNA (Linn ) Mcadow-lark — Common 
m cultivated land A young one just out of the nest 
was found July 18, 1923, near Boyne Falls by A S War- 
thm, Jr 

Icterus galbula (Linn ) Baltimore onole — A male was seen 
near Boyne Falls on June 30, 1920 Noted also near Charle- 
voix on June 14, 1923, by W E Hastings 
Quiscalus QUiscutA vENEUs Ridgway Bronzed grackle — This 
bird 18 m Charlevoix County almost confined to the neigh- 
borhood of water It was frequently seen feeding on the ex- 
posed mud along the shores of streams or lakes and was 
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rarely seen elsewhere The first large flock of grackles ap- 
peared July 29, 1923 

Carpodacus punpuRUrs purpureus (Cmchn) Purple finch — 
W E Hastings reports this species abundant near Norwood 
on November 23, 1910 We saw none m Charlevoix County 
duiing the summer, but N A Wood noted one in a cedar 
thitket near Charlevoix on August 24, 1922 

Acanthis linakia LiNARiA (Linn ) Redpoll - E Hastings 
found “large flocks” of redpolls near NorwcKid on November 
21, 1910 

Astragalinus tristis TRisTis (Linn ) Goldfinch — A common 
resident in the open country On Novemlxr 23, 1910, W E 
Hastings found “large flocks” near Norwood “feeding on 
the seeds of the hemlock ” 

Passer domebticvs (Linn ) English sparrow — Common in 
Charlevoix County, but confined to the towns and to the 
farmyards 

Plectrophenax nivalis nivalis (Linn ) Snow bunting — 
W E Hastings reports large flocks at Norwood, November 
21, 1910 

PocLCETES GRAMiNEUS GRAMiNFUs (Gmelin) Vesper sparrow 
— This was the commonest sparrow in Charlevoix County 
and was always to be found m the pastures and cultivated 
fields A full grown young bird was found dead near Boyne 
Falls on June 29, 1923 ^ 

Passerculus sandwichfjmsis savanna (Wilson) Savanna spar- 
row — Seen first in an alfalfa field two miles south of Boyne 
Falls on June 26, 1923 A female collected there on June 27 
contamed a partly developed egg A male wets seen singing 
at the same place and on July 2 two singing males were lo- 
cated there As those birds were always seen at exactly the 
same spot, it seems certam that they were breeding, though 
no nest was found 

ZoNonucHiA ALBicoLLis (Gmelm) White-throated sparrow — 
Numerous m the arbor vitae swamps of Charlevoix County, 
where it evidently bred, but it was not noted elsewhere 

SPItKLLA PASSEHINA PASSERlNA (Bech ) Chipping SpaTTOW — 
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Common in cultivated held, pasture, edificanan, numerous 
in orchard, rudi'ral, dry brush 

A common breeding bird Young out of tlio neat were 
seen on Junt 22, 192^ and a nest with newly hatched young 
was found on July 2 

Spizelia pusilla prsiLL\ (Wilson) hicld spariow — None 
were seen in 1023 N A Wood, however, rt ports seeing 
two near Charlevoiv in the latter part of August, 1922 
JuNco HYEMAUS HYFMALis (Lmn ) Junto — A pair collccted 
two miles south of Boyne Falls on August 3, 1923, were the 
only ones sc^cn 

Melospiza milodia MiLooiA (Wilsou) Song sparrow — A 
common breeding bird of very general distribution, though 
rarely found far fiom water A nest found in a tamarack 
bog on July 29, 1921, contained young about three da>s 
old 

PiPiLO erythroptiialmus frythropthalmus (Linn ) Che* 
wink — Widely distributed and found rather commonly 
wherever there is much brush or undergrowth It was par- 
ticularly abundant m the arbor vitae swamps The stom- 
ach of a female collected south of Boyne Falls on August 3, 
1923, contained a small rhynchophond lieetle and a locust 
{Carnnida pellucida) The few found on Marion Island were 
all deep in the hardwood forest in thf central part of the is- 
land 

Cardinalis cardtnalis pardinalis (Linn ) Cardinal — N A 
Wood records one near Charlevoix on August 18, 1922 
Hedymeles ludovicianus (Linn ) Rose-breasted grosbeak — 
But three were seen during the summer 
Passerina cyanea (Linn ) Indigo buntmg — Rather numer- 
ous, along the roadsides where the males were frequently 
seen, singing from the fences and telephone wires The 
stomach of a breeding male collected south of Bo3aie Falls 
on August 3 contained a locust (Camnula peUucida) 

Piranga erythromflas Vieill Scarlet tauager — A common 
and characteristic breedmg bird of the hardwood forest 
Progne subis subis (Linn ) Purple martin — A pair about a 
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farm near Boyne Falla and a few pairs nesting in Boyne 
City were the only ones seen in 1923 
Hirx;ndo ehythrogastra Bodd Barn swallow — Numerous 
about the buildings and helds of most farms 
Iridoprocnb bicolok (Vieill ) Tree swallow — Less numerous 
than the preceding Two nests were found in fence pasts 
on a farm south of Boyne Falla The eggs in one hatched 
June 30 and the young left nineteen days later The eggs 
in the other hatched Jul> 4, but only one of the hve young 
survived The male birds were never seen near either nest 
Riparia eiparia (Linn ) Bank swallow — A colony of four 
or five pairs nested in a roadside bank ueai Boyne Falls 
On June 27, 1923, the >oung m these nests were found to be 
pretty well feathered, prolmbly about two weeks old The 
only others seen were along the sandy shore of Lal^e Michi- 
gan at Fisherman's Island, wheit" during the week of August 
6-10 flocks of a hundred or so were seen feeding 
Bombycilla cedrorum Vieill Cedar wax wing — Rather scarce 
everywhere, but least so m the arbor vitae swamps The 
stomach of a female collected m an arbor vitae swamp Au- 
gust 2 contained seven cherries, eight beetles (Pythidae?), 
three locusts {Melanophiis mexicanits atlants)j one sawfly 
larva and other insect fragments 
Lanius LX7DOVICIANU8 MIGRANS W Palmer Migrant shrike — 
Three were seen in Norwood Townslnp m the first week in 
August The stomach of a male collected August 1 con- 
tained a Carolma locust {Dtsso'itetra Carolina) 

ViREOSYLVA OLiVACEA (Linn ) Red-eyed vireo — A common 
summer resident confines! usually to the hardwood growth, 
though occasionally found in other places, such as clumps of 
poplar, etc 

Mniotilta VARtA (Linn ) Black and white warbler — Nu- 
merous in the arbor vitae swamps, and evidently breeding 
there For, while no nests were found, a number of males 
were seen m June singing continually from certam perches, 
and these birds showed much anxiety over the prince of 
mtruders 
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Vermivora ruficapilla ruhcapilIlA (Wilson) Nashville war- 
bler — N A Wood writes ^‘Not rare in cedar and poplar 
thickets at the ‘Lf)ob Farms’ about two miles southeast of 
Charlevoix Several seen on August 24, 1922 ” The bird 
doubtless breeds here 

Dendroica aestiva afstiva (Cnifhn) Ytllow warbler — A 
single male scon in Boyne trails on June 21 was the only 
bird noted during the surnmer This iarit> of what is usu- 
ally such a common bird is very difhcult to explain 
Dendroica cfrulescfns CiFRumscENs (Gmelin) Black- 
throated blue warbler — An adult male was collected in the 
hardwood forest north of Thumb Lake on August 11, 1923 
N A Wood noted one near Charlevoix August 30, 1922 
Dendroica coronata coronaia (Lmn ) M>rtle warbler — A 
male was collected m an arbor vitae swamp at Susan Lake 
on August 23, 1923 

Dendroica magnolia (Wilson) Magnolia warbler — One seen 
south of Boyne Falls on June 27, 1923 (A b Warthin, Jr ) 
Dendroica striata (J B Forrstei) Black-poll warbler — 
Olio seen in Boyne Valley lownship on August 16, 1923 
(A S Warthin, Jr ) 

Dendroica fusca (MUller) Blackburnian warbler — On July 
16, 1923, a mole was seen at the edge of a small tamarack 
bog jufet north of Thumb I^ke Two days latei a female 
was noted at the same spot 

Dendroica virens (Gmelm) Black-throated green warbler — 
Not very numerous Doubtless a summer resident 
Dendroica vigorsi (Aud ) Pine warbler — N A Wood saw 
one near Charlevoix on August 15, 1922 
Seidrus aurocapillus (Linn ) Oven-bird — Except for the 
redstart, this is the most abundant warbler m the county 
It was very abundant m every piece of hardwood visited 
and only less so in the other types of growth where the cover 
was thick enough A nest found by T H HubbeJl in the 
hardwood forest north of Thumb Lake contained a half- 
grown young cowbird on July 19 
Oporornts PHILADELPHIA (Wilsou) Mouming warbler — An 
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adult mole was taken on August 3, 1923, in a mouse trap 
set in a dry brushy clearing south of Bo>ne Falla 

Geothlypis trichas trk has (Linn ) Maryland yellow-throat 
— A locally numerous summer resident in damp thickets 

WiLSONiA CANADKNST8 (Linii ) Canada warbler ■ — A few were 
seen m June and early July in arbor vitae swamps, where it 
evidently bred 

Setophaga RUTiciLLA (Lmn ) Redstart — The redstart was an 
abundant summer resident It was the most abundant war- 
bler and was very wide-spread, though found most fre- 
quently in second-growth hardwood forest 

DuMETEtLA d:AUOLiN> NsiB (Linn ) Catbird — Rather few and 
local in Charlevoix County 

Toxostoma rufum (Lint) ) Brown thraslier — Less common 
than the preceding species 

Troglodytes aeoon afdon Vieill House wren — Not very 
abundant, but extremely wide-spread A nest with eggs was 
found near Boyne Falls on June 30, 1923, and a nest m 
Chandler Township contained on August 11 four young ready 
to leave the nest 

Nannus hiemalis H1FMAL18 (Vieill ) Winter wren — During 
June and July, 1923, winter wrens were frequently heard 
singmg in the arbor vitae swamps, but the birds were ex- 
tremely hard to locate m the flense tangle, l^ecauae of the 
ventnloquistic quality of fheir song 

SiTTA CAROUNENsis CAROLiNENSis Lath Whit©-breasted nut- 
hatch — One was seen m the hardwood forests north of 
Thumb Lake on July 1, 1923 

SiTTA CANADENSIS Lmn Rcd-breasted nuthatch — One noted 
July 5, 1923, in an arbor vitae swamp south of Boyne Falls 

Penthestfs atoicapillus atricapillus (Lmn ) Chickadee — 
Numerous 

Regultjs satrapa satrapa Lich Golden-crowned kinglet — 
A pair were found in an arbor vitae swamp south of Bo3ne 
Palls on July 4, 1923 Both birds scolded continually and 
seemed to have a nest near by, but it could not be found 
ITie male was collected 
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Hnx>crcHLA mustelina (Gmehn) Wood thrush — None seen 
m Charlevoix County A male was collected August 31, 
1923, in the hardwood forest four miles south of Elmira in 
Otsego County 

Hylocichla i*U8cl8ckn 8 tUBCENscENs (Steph ) Vccry — A 
common summer resident especially m the hardwood forest 

Hylocichla guttata pallasi (Cabanis) Heimit thrush - 
W E Hastings found this species near Norwood June 21, 
1922 

Planesticus migratorius migratorius (Linn ) Robin — 
Common everywhere m the open cultivated country, es- 
pecially around the farms The young in one nest left July 3 

SiALiA siALis sialis (Linn ) Bluebird — A common nesting 
bird in the cultivated country 

Ann Arbor, Michigan 




INDEX OF AUTHORS AND SUBJECTS 


Abel, C F, Paui 1iik)hd and R P Hibbard An InjuriouH factor 

\ffeoting the iSoeds of Phascolun {tulgans Soaked m W ater H'l 

\bsence of Chromo»t>rne Pairing during Meiosia in Ocftothi7a birrmut 

Sterling H Emerr<j\ 111 

Anderson, E G Gtnctu 1 actors for Yellou EndosiKrm Color m 

Maize 51 

Anderbon, E G \-Ha\s and the Enquency of Non-Disjunction in 

DroBophila 523 

Annotated List of the Higher Plants of the Region of Douglas Lake, 

Miclugan I L Gaifb and J H Ehlers IH3 

Asayrmn Medicine m the Seventh Century bl J lroy Waterman 465 
Baxter, Dow V boine'i fraimeus Fr in Culture 55 

Bessey, Ernat a The UelationshipH of the Ascomjeetiae, Bosi- 

diomyreteat and leliosiMireac 67 

Bilungt(3N, Cicil The Flowering Plants and herns of Warren 
M/oods, Berrien County, Michigan 81 

Blanchard, Frank N The horms of ( arphophis 527 

Blanchard, Prank N A \anic for the Black Pitunphis from Alabama 631 
Blanchard, Frank N A Collection of Amphibians and Reptiles 

from Southeastern Misflouri and Southern lUmois 633 

Bredvoi d, Ixiuifi I Deism before Lord Herbert 431 

Browmng's ( onc'tption of Ijove as Represented in Paracelsm William 

0 Raymond 443 

Case, E C Some New Specimens of Tnassio Vertebrates in the 

Museum of Geology of the University of Michigan 419 

Collection of Amphibians and Reptiles from Southeastern Missouri and 
Southern Illmois Frank N Blanchard 533 

Deism before Lord Herbert Louis I Brbdvold 431 

Early Musical Scales in the Light of the Twentieth Century Charles 
K Wead 43 

Ecologiral Study of Mud Lake Bog, Cheboygan County, Michigan 

Louise Goe, Elsie Erickson and Edith Woollett 297 

Ehlers, G M An Ordovician Reef on Sulphur Island, Lake Huron 452 
Ehlers, J H , and F C Gates An Annotated List of the Higher 
Plants of the Region of Douglas Lake, Michigan 183 

Emerson, Sterling H The Absence of Chromosome Pairing dunng 
Meiosis m Oenoikera b%enrns 111 

EhuexsoN, Elsie, Louise Goe and Edith Woollett An Ecological 
Study of Mud Lake Bog, Cheboygan County, Michigan 

629 


297 



630 


Index of Avihara and Subjects 


PAOl 

Erlanson, Eilebn Whitehead The Flora of the Peninsula of Vir- 
ginia 115 

Extra-curricular Factors and After-Succcss Adelbert Ford 499 

Flora of the Peninsula of \ irgima EiIaEEN Whitehead Erlahbon 115 
Flowenng Plants and Ferns of Warren Woods, Berrien County, Michi- 
gan Cecil Billington 81 

Fames fraxineiLS Fr in Culture Dow V Baxter 56 

Ford, Adelbert Extra-curricular Factors and After-ftuccess 499 

Forms of Carphophis Irank N Blanchard 627 

Gates, Frank C Meteorological Data, Douglas Lake, Michigan 476 
Gates, t C , and J H Ehlers An Annotated List of the Higher 

Plants of the Region of Douglas Lake, Michigan 183 

Genetic I actors for Yellow Endosperm Color m Maixe E G Ander- 
son 61 

Genetic Studies in Lycopersicum Paul Ai*an»on W arren 357 

Genus Lepiota in the United States C H Kautfuan 311 

Gleason, Henry Allan The Structure of the Maple-Beech Asso- 
ciation in Northern Michigan 285 

Goe, Louise, Elsie Erickson and Edith Wdollett An EixjJogical 

Study of Mud Lake Bog, Cheboygan County, Michigan 297 

Greek and Roman Lore of Animai-Nursed Infants Eugene S 

McCautnfy 15 

Hatch, Melville H A List of Coleoptera from Charlevoix County, 

Michigan 543 

Hibbard, R P , Paul Tilford and C F Abel An Injurious factor 

Affecting the Seeds of Phaseolus vtdgans Soaked m Water 346 

Hinsdale, W B An Unusual Trephined Skull from Michigan 13 

Hinsdale, W B The Missaukee Preserve and Rifle River Forts 1 

Histoncal Background of Europe PRissTON Slosson 491 

Hobbs, Carl L The Life-Cycle and Growth of Lampreys 587 

Inhibition of the Stomach in Necturus T L Patterson 611 

InjunouB Factor Affecting the Seeds of Phaseolus md^ans Soaked m 

Water Paul Tilford, C F Abel and R P Hibbard 345 

Kahn, R L Some Factors Governing the Serology of Syphilis by 

Precipitation 508 

KAumcAN, C H The Genus Lepiota in the United States 311 

LANotois, T H Noftes on Some MichigMi Snakes 605 

Ldfe-Cyole and Growth of Lampreys Carl L Hubbs 687 

Lut of Coleoptoa from Charlevinx County, Michigan Melville H 

Hatch , 548 

MoCabtnit, Euoeke S Greek and Roman Lore of Ammal-Nursed 
Infants 15 

Msieorologioid Data, Dou^at Lake, Michogan Frank C Gatvs 415 



Index of Authors and Subjects 


631 


PAae 


Missaukee Preiierve and Rifle River Fortfl W B Hinsdmi* 1 

Mitchbli , HtLEN S Variations in the Intestinal Floni of Hats 405 

Name for the Black Pitiiophis from Alabama Pravk N IB anchard 
Notes on Some Mu hiRun hnakoj* 1 II Laxoloir 605 

Notes on the Birds of Charlevoix County and \Kiiiit> Johselyn 

Van Tyni* Oil 

Observations on the Kahn Precipitation lost 1 i>^a I S< hueren 517 
Observations on the Moq^holog^ of the Seed in Pliytolaim K F 

WoODCorK 413 

Ordovician Reef on Sulphur Island Lake Huron f* M Liii ms 425 

Patterson, 1 L The Inhibition of the Stomach in NecturuH 511 

Perfect Stage of the Valsaceae in Culture and the HyfKJthtsis of Sexual 

Strains m this (jroup I ewis K W ihmeyfu 396 

Raymond, Wii liam O Brfnvning’s Conttption of I^ive as Ih presented 

in Paracchim 443 

Relationships of the \8com> < eteae, Basuhomyettcae and lehosporcae 

Ernst A Bussey 67 

ScHtJEREN, Ei^a T Observations on the Kahn Precipitation Test 517 
feiiOBSON, Phfston Iho Historical Background of ruroi>e 491 

Some 1* actors Governing the Serology of Syphilis hy Precipitation 

R L Kahn 503 

Some New Spocimens of Triasmc Vertebrates in the Museum of Cicology 

of the Uiu\ersity of Michigan E C Cabf 419 

Structure of the Maple-Beech Association in Northern Michigan 

Henry Allan Gleason 285 

Tilford, Paul, C F Abel and R P Hibbard An Injunous Factor 

Affecting the Seeds of Phaneohix mdgans Soaked in Water 346 

Unusual Trephined Skull from Michigan W B Hinsdale 13 

Van Ttnk, Josselyn Notes on the Birds of Charlevoix County and 

Vicimty 611 

Variations In the Intestinal Ilora of Rats PfELBN S Mitchell 405 

Warrkn, Paui Alanson Genetic Studies lu Lycopersicuin 357 

Waterman, Leroy Assyrian Medicine in the ^venth Ontury b c 465 
We AD, Charles K Early Musical Seales in the Light of the Ti^entieth 

Century 43 

Webheter, Lewis E The Perfect Stage of the Valsaceae in Culture 

and the Hypothesis of Sexual Strains in This Group 395 

Woodcock, E F Observations on the Morphology of the Seed in 

Phytolacca 413 

WooLLKTT, Edith, IvOCIbe Go» and Elsie Erickson An Ecological 

Study of Mud Lake Bog, Cheboygan County, Michigan 297 

X-Rays and the Frequency of Non-Disjunction in Drosophila E O 

ANDSRaoN 523 




UNIVERSITY OF MICHIGAN STUDIES 

HUMANISTIC SERIES 

G*nerjU Sditon FRANCIS W KRLSSY AND HENRT A SANDERS 

Sjze, 22 7 X 15 2 cm 8° Bound m Cloth 

Vol I Roman HisTOuroAL Sohrces and Institution*^ Edited by Henry 
A Sanders, University of Michigan Pp vn + 402 $2 50 ni t 

CONTENTS 

1 The Myth about Iahpeia Henry A Sanders 

2 Thk Movements ok the Chorus Chanting the Cabmen SAECUUAnB 
Walter Dennison 

3 Studies in the Livfs of Roman Empresses, Julia Mamaea 
Mary Gilmore Williams, Mt Holyoke College 

4 The Attitude of Dio Cassius toward Epigraphic Sources 
Duane Reed Stuart, Princeton University 

6 The Lost Epitome of Livy Henry A Sanders 

tt Ihe Pkincipaies of the Early Empire Joseph H Drake, Uni 
versity of Michigan 

7 Centurions as Substitute Commanderb of Auxiliary Corps 
George H Allen 

Vol II Word Iormation in Provencal By Edward L Adams, Uni- 
versity of Michigan Pp xvii 4* 607 $4 00 net 

Vol III Latin Philology Edited by Clarence Linton Meader, Lni- 
versity of Michigan Pp va + 290 $2 00 net 

Parts Sold Separately in Paper Covers 
Part I The Use of idem, ipse, and Words op Related Meaning 
By Clarence L Meader Pp 1-112 $0 75 

Part II A Study in Latin Abstract Substantives By Manson A 
Stewart, Yankton College Pp 113-78 $0 40 

Part HI The Use op the Adjective as a Substantive in the Db 
Rprum Natura of Lucretius By Frederick T Swan Pp 179- 
214 $0 40 

Part IV Autobiographic Elements in Latin Inscriptions By 
Henry H Armstrong, Beloit College Pp 215-86 $0 40 

Vol. IV Roman History and Mythology Edited by Henry A Sanders 
Pp vui + 427 $2 50 net 

Parts Sold Separately m Paper Covers 
Part I Studuw in the Lifb of Heliooabalus By Orma Fitch 
Butler, University of Michigan Pp 1-169 $1 25 net 
Part II The Myth of Hercules at Rome By John G Winter, 
University of Michigan Pp 171-273 $0 50 net 

Part III Roman Law SruDiBa in Livy By Alvin E Evans Pp 
275-354 $0 40 net 

Part IV Reminiscences of Enniub in Siuus Italicus. By Loura B 
Woodruff Pp 365-124 $0 40 net 


Publishers 


THE MACMILLAN COMPANY 

64-66 Fifth Avenue 


New York 



11 University of Michigan Studies — Continued 

Voi V Sources of the Stnoptic Gospbi^s By Rev Dr Carl S Patton, 
First Congregational Church, Los Angeles, California Pp xUi + 263 
$1 30 net 


Size, 28 X 18 6 era 4to 

Von VI Athenian Lkkythoi with Outline Drawing in Glaus Var- 
nish ON A White Ground By Arthur tairbanks, Director of the 
Museum of t me Arts, Boston \V ith 16 plates, and 57 illustrations m 
the text Pp vm 371 Bound in cloth $4 00 net 

VoL. VII Athenian Lekythoi with Outlini Drawing in Matt Color 
ON A Whitf Ground, and an Appindix Additional Lfkythoi 
WITH Outline Drawing in Glazf Varnish on a White Ground 
By Arthur Fairbanks With 41 plates Pp x + 275 Bound in cloth 
$3 50 net 

VoL VIII The Old Testament Manuscripts in the Freer Collection 
By Henry A Sanders, Umversitv of Michigan With 9 platis showing 
pages of the Manuscripts in facsimik ?p vm -h 367 Bound in cloth 
$3 60 net 

Parts Sold Separately m Paper Covers 

Part I The Washington Manuscript of Deuteronomy and 
Joshua. With i folding plates Pp vi + 104 $1 26 net 

Part II The Washington Manuscript of the Psalms With 1 
single plate and 5 foldmg plates Pp vm + 106-349 $2 00 net 

Vol IX The New Testament MANUBCRn*T8 in the Freer Collection 
By Henry A Sanders, University of Michigan Witli 8 plates showing 
pages of the Mamiscnpts m facsimile Pp x + 323 Bound m cloth 
$3 60 

Parts Sold Separately m Paper Covers 

Part I The Washington Manuscript of the Four Gospels With 
6 plates. Pp vu 4- 247 $2 00 net 

Part II The Washington Manuscript of the Epistles of Paul. 
With 3 plates. Pp u + 251-316 $1 25 net 

Vol. X The Coptic Manuscripts in the Freer Collection By William 
H WoiToIl, Hartford Semmary Foundation With 12 plates Pp 
XXVI + 396 Bound in cloth $4 76 net 

Parts Sold Separately m Paper Covers 

Part I The Coptic Psalter. The Coptic text in the Sahidic Dialect, 
with an Introduction, and with 6 plates showing pages of the Manu- 
script and Fragments in facsimile Pp xxvi -f 112 $2 00 net 
Part II A Homilt ok the Archangel Gabriel bt Ceudstikus, 
Bishop or Rome, and a Homilt on the Virgin bt Theophilus, 
Archbishop of Alexandria, from Manuscript FRAGMsim in 
THR Freer Coijubction and the British Museum The Coptic 
Text with an Introduction and Translation, and with 6 plates showing 
pages of the Manuscripts in facsmnk Pp 113-306. $2 60 net 

THE MACMILLAN COMPANY 

64-66 Avenue New York 


Pubbshera 



Univeraity of Michigan Studies — Continued in 

VoL XI Contributions to the Histobt of Scienck 

Part 1 Robert of CHBS'rEu’s Latin Translation of the Aixsebra 
or Al-Khowarizmi With an Introduction, Cntical Notes, and an 
English Version B\ Louis C Karpmski, University of Michigan 
With 4 plates showing pages of manustnpts in facsimile, and 25 
diagrams m the text JPp vm- 164 Paiier (ovtrs $2 00 net 

Part II The Prodromus of Nicolaus Rtfno's Latin Dissertation 
Concerning a Soiid Body Enclosed by Process op Nature 
WITHIN A Solid Translated into English by John G Winter, Uni- 
versitv of Michigan, with a I ore word by Professor W illiam H Hobl>s 
With 7 plates Pp vii + 169-283 Paper covers $1 30 net 

Part III Vesuvius in Antiquity Passages of Ancient Authors, with 
a Translation and Elucidations By Francis W Kelsey Illustrated 
(/n preparation ) 

VoL XII Studies in Fast Christian and Roman Art B;v Charles R 
Morey, Princeton Umversity, and alter Dennison With 67 plates 
(10 colored) and 91 illustrations m the text Pp xiii + 175 $4 75 net 

Parts Sold Separately 

Part I East Christian Paintings in the Ihbfr Collection By 
Charles R Morey With 13 plates (10 colored) and 34 illustrations 
in the text Pp xiii + 86 Bound in cloth $2 50 net 

Part II A Gold Treasure of the Late Roman Period B Walter 
Dennison With 54 plates and 57 illustrations m the text Pp 
89-175 Bound in cloth $2 50 net 

VoL XIII Documents from the Cairo Genizah in the Freer Coi \ ec- 
TtoN Text, with Translation and an Introduction by Richard Gottheil, 
Columbia Umversity (In press ) 

VoL XIV Two Studies in Later Roman and Byzantine Administration 
By Arthur E R Book and James E Dunlap, University of Michigan 
Pp X + 324 Bound in cloth $2 25 net 

Parts Sold Separately in Paper Covers 
Part I The Master or the Offices in the Later Roman and 
Byzantine Empires By Arthur E R Bpak Pp x + 160 Paper 
covers $1 00 net 

Part II The OmcB or the Grand Chamberlain in the Later 
Roman and Byzantine Empires By James E Dunlap Pp 16,5- 
324 $1 00 net 

VoL XV Greek Themes in Modern Musical Settings By Albert A 
Stanley, University of Michigan With 10 plates Pp xxii + 38^ 
Bound m cloth $4.00 net 

Parts Sold Separately m Paper Covers 
Part I Incidental Music to Percy Mackayb’s Drama or Sappho 
AND Phaon Pp 1-68 $0 90 net 


Publiflhen 


THE MACMILLAN COMPANY 
64-66 Fifth Avenue 


New York 



IV University of Michigan Studies — Continued 

Part 11 Music to the Alckstis op Euripides with Enqlibb Text 
Pp 7M20 $0 80 net 

Part III Music to the Iphiqbnia among the Tauhians bt Euripides, 
with Greek Text Pp 123-190 SO 75 net 
Part IV Iwo Fragments op Ancient Greek Music Pp 217-225 
$0 30 net 

Port V Music to Cantica of tup Menaechmi of Plautus Pp 229- 
263 $0 GO not 

Part VI Attis A Symphonic Poem Pp 265-383 $1 00 net 

VoL XVI Nicomachus of Geras a Introduction to Arithmetic 

Translated into English by Martin Luther D’Oogo, with Studies in 
Greek Anthmetio by trank Egleston Robbins and Louis C Karpinski 
{In press ) 

VoLS XVII, XVIII, XIX^ XX Royal Correspondence of the Assyrian 
Empire Translated into English, with a transhteration of the text and a 
Commentary By Leroy Waterman, University of Michigan {In press ) 

VoL XXI Thf Papyrus Minor Prophets in the Freeh C/OLLfction 
and the Berlin Fragmfni of Genesis By Henry A Sanders, Uni- 
versity of Michigan, and Car! Srhmidt, University of Berhn {In press ) 

FACSIMILES OF MANUSCRIPTS 

Size, 40 6 X 35 cm 

Facsimile of the Washington Manuscript of Deuteronomy and Joshua 
IN THE Freer Collection With an Introduction by Henry A Sanders 
Pp X, 201 hehotype plates The University of Michigan Ann Arbor, 
Michigan, 1910 

Limited edition, distributed only to Libraries, under certain conditions A 
list of Libraries oontaming this Faosinul© is printed in Umversttif of Mtchiffan 
Stwkes, Mumanuhe Senes Volume VIII pp 351-353 

Size, 34 X 26 otn 

Facsimile of the Washington Manuscript of the Four Gospels in th « 
Freer Collection With an Introduction by Hen^ A Sanders Pp 
X, 372 hehotype plates and 2 oolSred plates The Umversity of Miohi - 
gan, Ann Arbor, Michigan, 1912 

Limited edition distributed only to Libraries, under certain conditions A 
list of Libraries containing this Facsimile is printed in UnwersUy of Michigan 
Studies Htmanulic Senes, Volume IX pp 317-320 

SCIENTIFIC SERIES 

Sixe, 28 X 18 5 cm 4° Bound in Cloth 
VoL I The Circulation and Sleep By John F Shepard, University of 
Michigan Pp ix + 83, with an Atlas of 63 plates, bound separate! y 
Text and Atlas, $2 60 net 

VoL. II Studies on I>iveiwent Series and Summabilitt By Walt© 
-B Ford, University of Michigan Pp xi + 194 $2 60 

THE MACMILLAN COMPANY 
Publish^ 64-66 Fifth Avenue New York 



V 


University of Michigan Publicaitons 

UNIVERSITY OF MICHIGAN 
PUBLICATIONS 

HUMANISTIC PAPERS 
Oeneral Editor EUGENE S McCARTNBV 

Size, 22 7 X 15 2 cm 8® Bound in C loth 
The Life and W orks of Georok Sylvester Morris A C iiaiter in the 
History or Amerk an 'iHOuaHT in the Ninfti^knth C entlry By 
Robert M Wenley, University of Michigan Pp xv + 332 Cloth 
II 50 net 

Latin and Greek in American Education, with SvMPOfaiA on the Value 
or Humanistic Studies Edite<l by tRANcis VV Kelsey Pp y + 390 
1150 

The Present Position of Latin and Greek, The Valiip of Latin and 
Greek as Educational Instruments, the Nature of Culture Studies 
Symposia on the Value of Humanistic, Particularly Classical, Studies 
as a Preparation for the Study of Mtdicine, Engineering, Law and 
Theology 

A Symposium on the Value or Humanistic, Particularly Classical, 
Studies aa a Training for Men of Affairs 
A Symposium on the Classics and the New Education 
A Symposium on the Doctrinb of Formal Discipline in the Light 
OF Contemporary Psychology 
{Out of pnnt, new edition in preparation ) 

The Mknakchmi or Plautus The I>atin Text, with a Translation by 
Joseph H Drake, University of Michigan Pp xi + 130 Paper 
covers $0 60 

The Senate and Treaties, 1789-1817 The Development of the 1 reaty- 
Making Functions or the United States Senate during Their 
Formative Period By Rai^ton Hayden, Umveraity of Michigan 
Pp xvi + 237 Cloth II 50 net 

Size, 23 5 X 15 5 cm 8® Bound m Cloth 
William PmunBR’s Memorandum op Proceedings in the United States 
Senate, 1803-1807 Edited by Lverett Somerville Brown, Uni- 
versity of Michigan Pp xi + 673 Cloth 13 50 

PAPERS OP THE MICHIGAN ACADEMY OP SCIENCE, ARTS AND 

LETTERS 

(containing Papers submitted at Annual Meetings) 

Edtton PAUL S WELCH and BUOBHB 8 McCARTHBY 
Sue, 24 2 X 16 5 cm 8** Bound in Cloth 
VoL. I (1921) With 38 plates and 5 maps Pp xi + 424 12 00 net 

VoL II (1922) With 11 plates Pp xi + 2^ 12 00 net Bound in paper 
II 50 net 

VoL III (1923) With 26 plates, 16 text figures and three maps Pp xli 
+ 473 13 00 net Bound in paper, |2 25 net 

THE MACMILLAN COMPANY 

64-66 Fifth Avenue New York 


Publishers 



VI University of Michigan PuhhceUions — Continued 

VoL IV (1924), Paht 1 With 27 plate^t, 22 text hRiires and 3 mape Pp xi 
+ 631 S3 00 net Bound in paper, $2 25 net 

VoL IV (1924), Part II A KbY to the Snakes of the United States^ 
Canada and Lower C’alifornia By I>ank N Blanchard With 78 
text figures Pp xiu + 65 Cloth, $1 75 

CONTRIBUTIONS FROM THB MUSEUM OF GEOLOGY 

VOLUME I 

The Stratioraphy and Fauna of the Hackberrt Stage of the Upper 
Devonian By Carroll Lane Fenton and Mildred Adams Fenton 
With 45 plates, 9 text figures and one map Pp xi + 260 Cloth $2 76 

VOLUME II 

{AU communtcaitonft relative to the Numbers of Volume II should be addressed 
to the Ltbrarzany General Library ^ Unwerstty of Mtchxgan ) 

No 1 A Possible Explanation of Fenestration in the Primitive Reptihan 
Skull, with Notes on the Temporal Region of the Genus Dimetrodon, 
by E C Case Pp 1-12, with five illustrations $0 30 

No 2 Occurrence of the Collingwood Formation m Michigan, by R Ruede- 
mann and O M Ehlers Pp 13-18 $0 15 

No 3 Silurian Cephalopoda of Northern Michigan, by Aug F Foerste 
Pp 19-104, with 17 plates $1 00 


{All communtcaiionB relative to the volumes hsled below should he addressed to 
the Librarian, General Library, University of Michigan ) 

HISTORICAL STUDIES 

(Published under the direction of the Department of History, 1911-1913) 

Von I A History of the President’s Cabinet By Mary Louise Hinsdale 
Pp ix + 355 Cloth $2 00 

Von II Enoush Rule in Gascony, 1199-1259, with Special Referjencx 
TO THE Towns By Frank Burr Marsh Pp xi + 178 Cloth $1 26 

VoL IIL The Color Line in Ohio, A History op Race Prejudice in a 
Typical Northern State By Frank Uriah QuiUan Pp xvi + 178 
Cloth $1 60 ^ 


Catalooub of the Stearns Collection op Musical Instruments (Beeoxid 
edition) By Alb^ A Stanley With 40 plates Pp 276 $4 00 



HELLENIC HISTORY 


By GEORGE WILLIS BOTSFORD 
A survey of Creek life from it« primitive bcgiimm^ to the year 30 b c , 
with an account of the political, soiial, economic, artistic intellectual, and 
religious development The book is abundantly illuKtruted 

TABLE OF CONTENTS 


CKAma 

1 

II 

III 

IV 
V 

VI 

vn 

VIII 

IX 


XI 

xn 

XIII 

XIV 
XV 


Country and Peopln 
The Minoan Age 

The Middle Age Traneition from 
Mlnoaa to Hellenir Life 
Eoonomic Growth and Colonial 
ExpaDBion 

Evolution of the City State Am 
phictyoDiea and L^uee 
Crete LAoedaiMnon and the Pclo- 
ponneeian League 
Athens From Monarchy to 
Democracy 

Intellectual Awakening (1) Rooial 
and Literary Progress 
Intelleotoal Awakening (11) Re- 
ligious Moral and HeienttOo 

P^resH 

Conquest of the Asiatic Greeks by 
the Lydians and the Persians 
The War with Persia and Carthage 
The Age of the War Heroes 

(I) Political and Economic 
The Age of the War Heroes 

(II) Booiety and Culture 

The Age of Penolcs (1) Im 
periausm 

The Ago of Pericles (II) The 
Athenian Democracy 


CHA^nOB 

XVI 

XVII 

XVIII 


XIX 

XX 

XXI 

XXII 

xxni 

XXIV 

XXV 

XXVI 

XXVII 

xxviir 

XXIX 

XXX 


Price $4 00 


The Age of Pericles (lU) So- 
ciety and Public Works 
The Ago of Pcncles (IV) Thought 
Culture and Character 
The Poloponneslan W ar to the 
Beginning of the Sicilian Lx 
pedition 

The SiriUau Expedition and the 
Last Years of the War 
A Cultural Revolution 
The Lacedaemonian Empire and 
the Ascendancy of Thebes 
Sicily and Magna Qraecla 
The Rise of Macedon to 137 
Economy and Society 
Social Aspects of the State 
Art and Intelligence in the Fourth 
Century 

Alexanders Empire and the Hel 
lenistic Kingdoms 
The Organisation and Admlnis 
t ration of the Hellenistic States 
HellenUtio Culture (I) City 
Construction and Art 
Hellenistic Culture (II) Philos- 
ophy Science and Literature 


A HISTORY OF ROME TO 565 a.d. 


By ARTHUR E R BOAK 

ProfeBw of Ancient Hietory tn the Umverniy of Michigan 
A well-proportioned and accurately written history of Rome from the 
beginning ol oiviliiation in Italy to 565 a d 

TABLE OF CONTENTS 


iKTOODCCnON 

THE SOURCES FOR THE STUDY OF EARLY ROMAN HISTORY 

Paht I 

THE FORERUNNERS OF ROME IN ITALY 
Paw* II 

THE EARLY MONARCHY AND THE REPUBLIC FROM PREHISTORIC TIMEfc 

TO 87 .0 

Past 111 

THE PRINCIPATB OR EARLY EMPIRE 27 a o -285 ap 
Pa*t IV 

THE AUTOCRACY OR LATE EMPIRE 285-888 a d 
Emlagua Chronological TabU BMiogmphical ^ot» Indtx 

Price $3JS 

ON SALE WHEREVER BOOKS ARE SOLD 


THE MACMILLAN COMPANY 
Publishers 64-06 Fifth Avenve New York 



A rm) volume of great histortcal importance 


THE McKinley and roosevelt 

ADMINISTRATIONS, 1897-1909 


BY 

JAMES FORD RHODES, LL D , D Litt 

F ew butonanB can lay claim to such a spontaneous and vigorous styls as 
James Ford Rhodes The book opens with the excitement of the presidential 
campaign of 18i>6 takes up and makes hvo again the Spanish War the Venesuela 
dispute of 1002 the Hay-Pauncefote treaties leodmg to the building of the Panama 
Canal, the Russo-Japanese Treaty Conference Roosevelt 8 prosecution of the 
trusts and the other events of the^ime to which the country thrilled 


Chaptsh I Introduces Mark Hanna and 
foUowB his politloai career through the 
meeting of McKinley the intimacy that 
formed over the com question and his 
aid in McKinley s campaign and election 

Chaptbr it Deals with the arranging of 
the Cabinet and the trouble involved 

Chaptkr hi Presents the Cuban question 
giving public opmion and MoKmley s 
stand 

Cbaptbb IV Ths Spanish War chapter 
beginning with ttie battle of Mamila 
and endi^ with the destruction of the 
Spanish fleet 

Chaptbb V Gives the mam provisions in 
the Protocol some personal glimpses of 
J P Morgan and John Hay, and ends 
with an explanation of the Boxer Up> 
rising In Cmna 

CaAPTgR VI Carries us through the Presi- 
dential Campaign of 1900 the stock 
panic and the assassination of McKinley 

Chapteb VII Opens with a dlscusalon of 
tbs situation in Puerto Hioo Cuba and 
the Philippines followed character 
eketchev of Hoot Taft Forbes and 
Coohdge 

Chapter VIII Begins the Roosevelt ad- 
ministration and desenbss his New Eng- 
land tour 

Chapter IX Includes Roosevelts dealing 
aiKl settlement of the Antbraate coal 


strike and his views of the Venesuela 
question, the Alaska Boundary Dispute 
and the sise of the British Navy 

Chapter X Covers the discussions about 
the Panama Canal inoludiM the Bay- 
Paunoefote treaties, the Hay Herran 
treaty the Panama Revolution and the 
Hay-Bunau \ ariUa treaty 

Chapter XI Rooeevelt s abdity is con- 
trasted with that of Hanna 

Chapter XII Records the status of the 
Republican Party the result of the 
election of 1004 and the St Louis Fair 

Chapter XIII Bnngs us to the Russo- 
Japanese War and mcludes some ealient 
mentions of the Morocco Affair and the 
Algeciras Conference 

Chapter XIV Discusses the different mat- 
ters of legislation in lOOfl such as the 
Railrc^ rate the Hepburn BUI the 
Senate Bill, and the Purs Food laws 

Chapter XV Clearly elucidates the presi- 
dent 8 efforts during the panic of 1007 
and his actions in regard to Irrigation 

CHAPTEtt XVT Gives us some sidelights on 
Roosevelt’s opinion of the navy and the 
Japanese question 

Chapter XVII Haa for Its baekmound ths 
Rspublican Convention of 1908 aoroas 
wbieh come the figures of prominent 
men Taft, liodge Morton, but moat 
conspicuous among thsse is RoossveH 
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